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^ f (pixel) ^-g- ^ ^^- 'Slsel ^-g- 2:?H-o11 cflsfl 33°] TFT t 1 ^*©! ^°1 °)-iil(photo mask)* 
^}~§-sH ^sfl^ltl-. i ^ojov .Aj-ofl^ ^ ! ^ ^ 3 H}.£*flel-ol ^aj^ci. ^ x ^ 4 3 aVE*)!^!^ ^ x ^ 
21 *)] 1, *1] 2, * *fl 3 ^i^-ol ^S^. ^)1 i a§^3) ^| lf ^ 2 , ^ xfl 3 *I^g- 1 £^ Aj-g-S) 
°1, *ll 1 Ml*] 3 "hE^^Hl t!" S^^^l *\] l ^-E. ojo*.g. ^A^svcf. 2 ^-^-21 1, *]] 2. ^ *l] 3 ^ 

£ *fl 1 XI 1, *ll 2, ^ 3 #^-;°3.-?-El *H 2 E^g *)sHH^ 7fl 2 >£S.*)1 ej-ofl *]] 2 ^a o voi ^ 2 

^jfl- ^.ul^sl^ i^^Sl 7fl 2 %-£L °3<3°] $^€tj.. SE$. *fl 2 *1 BHH *)1 1 *fl 2 ^£5fl^ 

°i] ¥°1tt £#^2] 3 °J°^l-ol ^Aj^cf. *]] 3 sL^g ^BHH^r *fl 3 «VESfl ej-ofl s_V £#^4 uVcfl 

°J i'd^* £tt 4 * ^ 5 *fr# °J°3°1 ^€4. 



^7])*^ ^-2002-0070878 

£^8 ^3. ^£^5}-. 5.3^. •s^. *m 

^i-Vj-a- Id '3 

}£la°A S. lbfe * u a Vt g°l] 4* TFT* >H]2:5Rr *ie)* -g^sHr "S^E. 
£ 2a 51 £• 2b^ £ «^<H1 TFT* *lel* ^JE. 

£ 3a ?! £ 3b*r €• 1W1 4€- TFT* *ll2:*Hr *|el* -g'SsRr #^2t. 
£4u^ t^^l TFT* 4*t«H? H 3* ^^effe 

£ 5-& 'jMr c^f-iiflo] claj-ol^oj ojjE] h_ nfleeJ ^( act i V e matrix) ?1 # f> ^-K pixel) S] -g^s)-^ 

■as.. 

£ 7a 5 £ 7b^r H^ol] 4* TFT* 7fl2^]-^ *ls]* ^^Hr 
£ 8a 5 £. 8b^ S^<H1 t4€- TFT* 12*^ *)e|* -S'SSrfe 
£ 9a ^ S. 9b£r -g- n*€- TFT* ^2:5}-^ ^ej* 

5. 10* * U^ofl <H-* TFT* ^l^sVfe *13* -g^rfe 

£ 11a S £ llb^ c^*efl°l claH^* ^lSS r ^ H 0 V, S* ^*rfe "S^E. 

£ 12te 4 ^ c]i#eflol clufol^o] 

£ 13-& ikzfr c]u}o]±oi]x\ sj^ Jf^-o) -S^fe 

£ 14fe t# clufol^o] S-AlS]-^- cJ'SS.. 

£ 15tt «3?E) u_ nfleg}^ 71^2) -72:* -a^sl-ir -f-^-E. 

5L 16a ^^1 £. 16efe ^ £fe *5£.*fl^* ^S^fe ^e|* -g<3*|-fe 

S. 17a vfl^l £ 17ct7 72:* $>^r i&H*^* ^)2:s>fe ^S]* 

£ 18* £ I^Sl nflEBJ^ -g^S)-^- cj^i. 

Z. 19a S. 19b* NMOS 3)3.^ 72t* E^sf^ 5.^. 

S. 20a 51 £ 20b^ flSS efl^i^s] 72:* E.^. 

£ 21* n-*H^ TFT 5. 7 A d^ TlM^-Si 7^- S\ 3_$] 72:* £.*l«r-& E'S. 
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s. 22^ <>}<# Ai^e] eW8£. 

£ 23* n-*)^ TFTilL ^-Aj-g iflolE)^ -^-f- 2)5.2^ SLa]^ 

£ 24* p-*H\fi TFTS. ^€ ^o]e^ ^ sn^s) JE<S.' 

£ 25fe Cl^lC-l A] Jro] E^o)n o)-£ 

5L 26* p-^fl^ TFTS. ^€ eW^*! ^S.2j 

£ 27a MM i 27f* c)h1-o|^o| ^s.^. e^sI-^. 

£ 28a >4M £ 28c* c^afo)^ ^s.^. je^s]-^ E^. 

S 29* £* *5^]e»--g ^^s)-^ ^sHr £"3. 

Si 31* as^ttt *?1H] ^-r» ^*}<^ 7fl°lS. 1<S^ **1]3. sj-g- -f-tb 2) ^(fitting) AS. ^sll^l riE||IL. 

* E^2] ^_S_ Jf-g-oll cfltb * . 
101 : 7]#102, 103 : ^ 1 1(<E! , 4 

104 MM 107 : "S}-i^)e)-108, 122 : ^) 2 ^'JM 
111 114 : efl*l^£ 
116 MM H8 : 711 1 *§-#2} 

* , | i Vc 3* 1^ 7|^r Aj-ofl BVEjflej-o.S ^^s]^- H S^M el ( °] ^ TFTCthin film transis 
tor) |5f°|7|^)t hVe^] cqu]- 0 l^, ^ ^ 7ll2;Sr-& ^tHl t^o]c]-. 

7)1^ ^ 

^2= ^ <8tf.fr c^^H^l cj^s^o]^ ^eflHl^ ^tf7], 7 ])oi^. hi ^-o] HVtsfl i • 

Tife nf°o ll & 'tr^fl clu]-o|io)|Al A>^-l-o] ^Ji* <g fec i] ^^^}o] ^<a-o]cf. CRT^ A]^-oilx-1 ifot-g-^ cll&2] 
°] c]^l-Eflo]o| oj*).s. *)-x]5}-^cf. sis}, ob^ q^eflo] r> cf# 3g ^ n] as ej] oj ( ig £ ^l) ^ ^s. efl o| ( fiat pan 
el display))* S?C<* 7.)^o.S fMs}^, .^^ c]al o]ifi] Jf-7l] ^ 371-1- #o] fec jj a>=y-2i sfcl-. 

3))^ c^^l-eflol^ ^- 7 >^1 ££fe TFT71- z]- ^-t(pixel) SE^ iE( dot )oil ^l^-s] Jl cfl.'°lEl a]^?]- ^x)-a) o. s 
7ls-5]cH ^Aj-^. tq^eflols}-^ oPejH. D )j Eg) ^(active matrix) ^-f-olcf. TFT^ °-!{E| «. oI^a ^-g-oflAi 
2j tl i^V 0 l . 
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2)^1 dt^£.<£ TFT7\ ±7} o]&]s\ .^.s. d>.s. - £.0.5.3., TAB(tape automated bonding) SLfe 

COG(chip on glass)S. 21-^ ICC=efoln1 ic)7V a)c^5. -ilS:* e)l°ltH<d<>)l #3*M z^o]^^ ^ s] 



aeH, =efo|^ ic* ^-a}-^ ^ s}^ ^£7} ^7\%°\} *>s£ (pitch )7> #±s\7] afl§-o)| ^)|*v^ 

-S- ^^4. °fl# *<H. RGB *re}- UXGA 2)|>i(1200 x 1600 5? 18)2] ^^g HS^l^fe tflgf^o] *j 

<H£ 60007fl ^ ^1 ^7]-^o| ^7>^ *j2flO| Us VAg 5] ^S. ^ 7 >A] ?] 7)| SE* «| ^ 

« « oj -^o,) 7^7)1 <3«(3M}- =e)l<a <£<*°le} ^)3H7|^)t f 7 M?i, °1 e|i*alM» ^-g-^ «v £ ^] c]h)-o|^ 
7l# tfofl ^j^sH ^^t^i, °3^S ^7>s} oj-qe}- s}-^ Hefl-y <g^2l <g*jk sU-W] ^ 



t 1 * 3)3.fe ^ ^(ON €^ r : I on )* ^ * ?«2H(hot carrier) Jl^S. a}-*)*)- o.^ 

Sr^^-g- 7fl^lsl-£^ ^3, ^-S OFF #-fHl off )7f .2.^4. LDD(lightly doped drain) =?■ 

OFF ^fr^t-i" ^ =r Slfe TFT ?£S SJ.^. LDD ^^Hfe. ^iS ^=?i 51^?} LDD 

c$°*o) *flv3 ^^2}- &o] £^ i=e))<?] cgcxj se^ cg<* Afo]^) ^^eVcf. -JV -7])elcHs o)sV 

ON ^^-^^ 7-i ^(degradation)* S-^H ^^)^ ^3i^ LDD ^ ^ <=) 7flo|e ^1^- 

jjf iiH^S)^ LDD ?-2:(7)|ol e _c sflo] ^.i^^^ LDD; GOLD(gate-drain overlapped LDD)b]- ^§H^lfe) 

TFT^ i£ *]-^3(photo mask)* ^-g-s]-^ ^ ±?$s) ^<h°3. °1|^5>^^ hVs^sVji). ^<gov o.^ £ ^^ov^. 

a. ^-tg^. o}e]i£ ^-7)l^-g- sH<JsVSLS- olfol^o^ a. aj-xgo] ^ ^ ^ is o]-^3(photo mask)!- 
-§-*V^ rf^ ^ 3]5L^ ^-g- a)^!<?] TFT ^sRr 7]#-g- *\}^-i>}±= ^o}^_ 



¥ ^^2] ^7} S.^^. o| s 7 | o^gfl M. Uj-^-g, TflolS ^"l^ 7)1 1 #ol ^12^ ^.4 *H\3 ^<>1 "oH^S. 

Ci ?J 2~% ^3l<2\ TflolE Ti^-^ 2~% ^"2:2] TflolE ^^-O. zp.^. 3) ^ JjL«.o} n -^^ TFT<^1 ^ 7l-7l - ^ 

% self-aligning manner)^ ±i ^ LDD ^^-|- ^sHrdl ^-g-^cl-. n-*ll 

^ TFT21 * S.511^1 <3<3j2r LDD 7>7l-7j^ « 0 v^]ol ovqef is 4iHl ^-§-Sl-^ ^^€'cf. ^ 

n-^fl^ TFT21 LDD <3^-8- Tfl^l e ^^-s). ^ul^£)£^. $1^5>JL, n^^'i TFT 2) LDD <g 

€- ^^1 27}*} E}-<aal LDD 23)2) 5L^g ^e) c^Tlll- -f-^ ^^cf. 



^1 1 l^^^l ^-am 7fl l Lfl^l 7fl 3 aV^^m-i- ^^*>^- ^:7l|; 

7)1 1 "?V£^S»-, 711 2 ^£Ail°| ^ 7)1 3 «V£^H>- ^1 3^-1- 3}- ^-f- -*H ^ 2 ^<3^ 7fl 7U A] ^ 7^ ^ 1 ^ = 
«fl 2 ^ 7)1 3 ?i^-§- ^^S>fe ^7)lS./-i, Aj- 7) Xlq-S-O. ^ t 71 ^;7fl; 

*11 1 ^*1 ^1 3 «KE*fleHH tr £^^2l 7)1 1 ^^SV7l Sfl 7)1 1 ^Bl<H|^ «4^3sL t)) 1 

^^"21 7)1 1 vfl7l ^ 3 Af-g-Sl-^ ^-7)1; 
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*)) 1 *|] l 2)] 3 3^.2. 3.-^6] 2)] 2 ^^S) ^ 1 *)] 3 <g^*l-fe #7fl; 

2)] 2 ■§•«!] 2)| 2 sHH * S^S) 2)1 2 ^5. -ir^# «4«hZ. 2)] 1 «h5L2)]4 55 2)) 2 

*I«WM « i x d^2| *fl 3 <3^-g. ^USA}, #7l 2]] 2 «-£-§- <$<*o] ^ 2 «gtfsj 2)| 2 ?j 

^4 AUl'SSIfe, A <h7l "2 Til; ^ 

2)) 3 H^g *1e]-» f-sfl 2)| 3 wJ-SL^I^I^I 2)] 4 ^-E <g« ^ ^1] 5 ^E <3^-§- ^3]-^ aJ. 7 | 

£*d*§4 «tc]]o] JE^-fr 5fe ^7) ^H]^ 5!^ -£-;$)*)$] cfA] tfaj-g, ^ 

^■^3] UVSSfl C]t)fo]^ 2)12 "Vrf^- TFT2] 7)]o]E *)^..g. ^A^g]. 7 ] fl^ o)]^) ^s]7]- ^s]2}- 2:^s]<H LDD °$ 

^ ^ ii =2])<?I ^^-i- ^71-^1 ^^-cf. 



2)] 1 ^<3sH] ^1 1 *£*0q- t 2)] 2 •JhESfls)-, ^ 2)] 3 «V£S)l^-# £7)]; 2)) 1 Hli^s}- $H1 *fl 

2 ^^^-i- 7)l7)]Al^ 2)] 1 ^^2] 2)] 1 2j^--g- ^^5)-^ l^^l; 2fl 1 aV£2))5|o)l2^ *V £ *) <g O] ^ J ^£ 

* ^^s]-7l nV^as.A-1 2)1 1 2)1 1 2)^-8- Aj-g-si-^ #741; 2)1 2 ^saqeNq- 2)| 3 $H) <LK£2fle* 

#4 *M°fl *H 2 H<Ss}-g- 7fl^^l^ *fl 1 2)1 2 ^ 2)] 3 #^-g- ^sRr ^^il; 2fl 2 $#S] 2)1 2 

^ *H 3 #^-a- ^^«>7l SI Si) 2)1 l $#2) *H 2 ^ 2)) 3 ^q-g: °fl^SKr &#V. 4 2 £1 ^s]* f-sfl 2)1 

2 'S-SiflsHM *V E^o} 2)1 2 ^^*VjI, 2fl 1 «V£2)1°]-J4 2)1 2 ^S^ni-^Ai ^ £2)^3] 

3 ^E <33}-§. ^TflSAi, a 0 v 7) *,] 2 ^£1-^1- <3^-& 2)1 2 ^-S-S] 2)1 2 ■SLtH'S^fe. A o v 7l 

^ ^741; * 2fl 3 5L^J ^e)# -f-sfl 2)] 3 «J>£Jfl^Al 2)] 4 ^3E. <^ ^ ^ 2)] 5 ^£ Irfr^ ^ 

74)5.^. ^- 7 | 0305^ ^- £2)^4 avcjjo) c]- # S.2)^-^ ^ Aj. 7] c)-7)ll- ^-HjSHr 53 ^-^^1^?14. 



ol LDDfe 7fl°]S ?i^Sl 4 ^7)) ^>o](5fl«i A>-g-^-o.s.7-i £^ ^7ll# -f-sfl =e)]<y ^^o] 

*>»-l«fl ^sfl^l^. ">^3fe ^S] n-^fl^ TFT^l-^i Tflole 2)^-4 iHH^s)^] LDD« 

a. ^^0)12-1 av £ 5fl cluj-o]^^ |»f aV£*l] 7)^ s.^^. A]^^ c]'hH^» t»I^£, c]^* 

eflol c1hV°]^. TFT# ^-^r ^ cl^S-eflo] clwl-o]^, av^^ ^21 3]s.(o>ol3S ^JJl ^5] 3)JL, jl^- 

4^ SI a f-)7]- 7]7)o)] 

l t^3] -7A-I ? ! 
^A]ofl £2. 1 

5. la M]^l £ 6* %1-JlS. ^- ^a]o| 2.= 7> ^^^cf. <^7lA-l^, 3j^) ^S] TFT * II ^ ^ 

^^lsffe 7-S- SIS.3] TFT(n-2fl^ TFT ^ p-^fl^ TFT)# 7)#°)1 ^-a] ^^sj-fe ^^0) ^«| ^^^c]-. 

5. la°fl^, 7]^-(ioi)^r -H-e] 71^, ^ 7l^, £^ 2flef°i zl K^o\) ^ < a4°l ^2]^- 7l?V. ^ 

71^, ^ iJl|°J^|i 7l^-o] cflA) AH-S] ^ olcf. ^ ^aH) 3.^2] ^B] ^ $Xt= ^^Itf 7f 

^l'S. #4^^ 7l#5L A>^ ^ o^Cf. 

7l*(l01)-*oHfe ^1 1 ^<aev(102, 103) «>1 ^^^4. <^7lA-l £Al^ 2)1 1 l^ej-^- 2-%- #€- 

% i2f 71-H SUC}-. HV £3 )]qV( 10 4 107)^: l^j ^fe «1 Cf. «J-£«fle]-& A 1 ^^4°)] 

€ Hll^S ?V£2))o]-& ^2j^-sH ^sil^lcf. % ^(deposition) aj^^^ «tE^]4* ^ H*)*] 3 * 2: 

aH si afl «1^^^ «>E2flBl-o) 2)l?l£lxl ^7l°>, a] els sfe ^ e) s 7)) 5 oV^-( Si x Ge, _ x ; 0 < 

x < 1. ^i^^AS x = 0.001 M)*l 0.05) ^-S-ol al-^-^^Tll A>^-^cl-. 
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^^-£1^ 7]M) H}°\z\2) oilS.^ KrF ^U)-ol^(excimer) eflo)*1, ArF ^\o]u\ eflo]^, XeCl ^W 0 ! 

S-QQ^. e)|°l^ °lMeHH. YAG, YVO„. YLF, YA10 3 -f-3} Cr, Nd, Er, Ho, Ce. Co. T 

i. Tm-2-S. S^l ^r-g-slfe Xl.S.71- ^^cf sj-c]ef£, el|o)^ oq d) ^ 3. 4#sjfc e)M7s]2| 7) 

£-3r^ 1/fln 2/an2l u]^^^ av^o^ ^^^5^7] ^sfl, afl o] a| yVESfleH] sj«]] ^ej^j 0.3. 

l-^sH^ t!-cf. ^5.3., 7H#-id*r e)M^#-§- -{d^sKa 7|-g-2}-o) 2 Jia-aKharm 

onic) Ml*l ^*fl 4 ^-l-g-sf^ 3°1 Sj-cf. u)^^^ Nd:YVO ., «HM*1 °llo|eH| a) 

iH7l^4: 1064ran) Xl 2 J12:^(532nm)» A]-^-^ ^S^cf. ^. olsjo)], oj-s^. e])ol7l o\]v]b] HH#(krypt 
on) oflnHHsq. ^ 7]s|) ell°]7l °fln]el7}- Aj-g-^ ^ 014. 

l^sj- Ol^ofl. Ul^a] #£*|e|vfr S] ^Dfl £4-3. £fe q ^ gc fe C}# ^ ^iS T 

ofl-& S^rfe -g-°Jj-g- 4Je)sni-^ a^ofl a] 7| ji, a sj-g- ?ii£]i(dehydrate)(500°C^I 

-H 1 A 1# ^-°1). °13 ^^^7> ^«fl^lcf(550TC<H]^ 4*12: 0)^), €3^-§- ^fl^r^ YAG Efl 

°1*1, YVO„ iH|°|*1, £ YLF eJlolx^ijL^ aJem^ <S#4 SMt^s] t)1 2 JLSi^-S, S.^}^. 

4-§-°ll^- X] 2 ^<a^(108)ol «>S.5fl^(104 <4)^) 107)# Sfecf. t)] 2 ^ 108)£- -gel^-§- 2.#sHr 

^.govol^, i-ef^oKplasma) CVD SE.^- iajtH ^(sputtering)*]] 2)sfl ^^^cf. ^ n^lfe 40 Ml*) 150nm£ ^ 
^cf. ah£SHeKl04 107)-§- Xl 2 ^<ae|-^ £ <S A H JZ. = <HM Xl3E^ TFT 21 t1|o1e ^04^0.5. 



?fl 0 lS ^ uflAl-i- ^s)-7| ^tb ^| 2 ^<3s}-(108)*<Hl ^^€4. •& ^"^^ 7])o]e 2 % SE^ 

n ol-^-e) *\^SL3. ^^€^. XI 1 £#^(109)£ l-a] «.^! 21^ ^ffe^ a- ^^r 

^2] ^^--§-5.^-6] ^] 2 108)ol] X] 2 E.^^(110)^& ^I Sr £fe * 

^e]^ BE^ §e]*!5]^o„s.^E] ^ 1 s.^>aef ^-ofl ^^^cf. s.^s>7fl. w, Mo, Ta, ^ TiS. ^ 

ZLl-oflA-l S>u)- oj^-s] #^ r S] 4 1 £^ D -]1S ^}-g-5]fe XI 2 i^^-avo, w 

Mo, Ta, Ti, Al, ^ CuS. ZL#<H)>H -{Hej^ sfu]- £^ rt oIaj-o] ^ £fe n ^ ^a]^# 



E lb°ll «]-2]- ^-o], el^l^S n>^3(resist mask)(lll ifl^l 114)fe X] 1 ^ 7]] 2 3E.^^5j-<H| *i| 

1 °)]^ ^3]» ^^s r i^- 4-S-°)l °1 ^2]« °1]^ 2] ^(tapered) X) 1 ^4 V 2] ^d^-( 

116 118) % XI 1 ^2] «H^1(114, 115)°1 ^i^-i-- 0 r 45 ^fl^l 75° 2] z]"3E.S. e]]o]2]^4. X] 1 

2] ^^-(116 M]^l 118) ^ X] 1 ^^2] HUAJ014, H5)o.S. St* XI 2 I9i5]-(122)2] ^1 %'£]<>] 20 

Lfl*l 50 ran "L^ §}=o)-^l<=r. 



XI 1 ^B]^ ol-Srl-o] S-^ -3-«aS|fe °l-°r 31^ <>]■& A f-§-t!-cf. i^^]^, Xl 1 ^^S] 

^■(116 M]*l 118)-fr St3E^l^(104 ifl^l 107)°)] & £^2] ^fl 1 ^£ ojoa (12 3 vfl^) i26)-§- ^^^^c)| 
<4^33.Ai ^-g-^cf. ^1 1 ^-Efe 1 x 10 17 1 x 10 19 atoms/cm 3 4 

efl^l^e o|-^3(-iii vflxl H4)# XlTlsV^l X] 2 °fl3J ^2]7> 2. 2a**H «>«r ^-o] ^^^cf. o] oq^ ^ 
e]o)l^, Xl 2 E^aj-oflfe olU^ ^^'(anisotropic etching)ol ^Sfl^, Xl 2 ^^2) ^-^-(127 ifl^l 129) S Xl 2 

3^21 ufl^(13p, 131)ol ^^€ c r. X) 2 ^-^-21 ^^-(127 Ml*l 129) ^ X| 2 ^^(130, 131)^-3. §0^1 
°#^r Xl 2 ^^^^ ^j^^- ^l^'slol 20 ^11^1 50 ran gj=°l-^lcf. 

*£^BK104) ^sfl» °1-^3(133), «V£^sl-(106)o1) ^^lsf^ all 2 *g#2l ^^-(129)* °r^ii 

(134), ^ «J-isflQl-(i07)-i- °l-^3(134)7l- ^^slol ^ 2 ^e)l- ^^^cf. »| 2 i^S ^el# -f-sfl. si s. 

€^21 Ti) 2 S-JE °J^ol «V£Xm( 105)^11 fl^J^al. i^d^Sl 71] 3 ^-S °J°4ol «V£X1^(105, 1 
06)<H) 



- 6 - 



§-7flS-<H ^-2002-0070878 



«■ E*i^2| ^ 2 ^^(135)-Sr *!] 2 ^21 7i^-(128)-§- ^Srfe 7)1 1 i^i^H)-(i28a)^ 5_tt)^s)^ 

JH*H1 x)-7l-^S « 0 VA) o. s oj-g- 5L^jo)) 21*|) ^<H*1 «}-£S))^o| 5L3g£]7l o]#o\) t)| i 51*i^B}- 

(128a)# -§-*8 ^d^^m-. ^Bl°S., ^5^1 ^Hl °l-8:2) ^ <3<*(135HH2l ^.£7 r t)| 3 ^£ n*§ 

^«o)l^ i£i} d) ^-o^Tll #4^4. <£<*( 135)21 1 x 10 16 tfl^l 1 x 10 17 atoms/cm 3 °) t)| 3 ^ 

£ ^(136, 137)£ 1 x 10 20 *41*) 1 x 10 21 atoms/cm 3 21 ^£"11*1 SL^cf. 

cj-g-o]]^ £ 3a<Hl uj-sf ^-o] Bfl^l^e 0)^3.(138)7}- ^^£)o) t)| 3 i^S *|a|-g- ^^?lr+. Hl^^l '4(104)^1 

7)) 3 51^ ^e)lr ■§•*)) cfs- 51 Td^ «Vc))«y E^^)2) t)| 4 *5L <^^(139) ^ 51*)^ 

2) 7)) 5 ^5L *e* ^(HOH ^^€4. 5L?i^2l 7)] 4 #£# <3<3€r 71) 2 «8#S| *i ^-(127)4 .2.H) =» 
s>fe <g2*o)] ^7jS)i, i x i 0 i8 g)*) J x 10 i9 a toms/cm 3 2) >§-^)*\ i^S^cf. <>1 ^Efe =L 
^^o] LDD3. ^-^E^- ^-g-*Vc1-. 7]] 5 ^^(140)^8: 2 x 10 20 3 x 10 21 atoms/cm 3 2} ^-51°)] 7.-) 

•^71 cfTfll- -i-sfl, <g^°l Qx}7} *i*}(valence electron)* t)H^ ^-^jilS. A «t£*fl5,Hl *§*3€ 

cf. *)] 2 ^^-(127 >41*] 129)-& 7flo]E 711 2 *$^2] «fl *d( 130)^ 3] ^ ^-g-<Hl*1 *1*J- ?H 

3) ]a]e1-I. *d^-§: # #1-1-3. ^4^4. 2 ^^-21 «||*i(131)£: ^-£-°ll*1 cilolElTi^- >£*j*Vc]-. 

cf^l^ 7)1 3 ^<a5l-(143)ol l-2r^°l- CVD SEfe i^E^o)) *%^Qt\. t)] 3 ^^^(143)^ ^^S[^s\^, 
^St^Bl^ev -g-olcf. 



°1<>H; wVi^]5Vo.s. 5^8 £ ^di^r £ 3b°11 E*l€ «>2l- ^-ol #^3>]-^r4. ol ^.^g). tj.^ ol^^( 

furnace annealing) JEfe Jl^ "l^l ^"d^Crapid thermal annealing; RTA)-§- ^-g-sV^ ^^^4.1^2-1^ 400 M) 
^1 700°C, ^l^^^-S, 450 i-fl*l 500"C2l f£S. cll7Hlxl ^^^cf. cflAi<Hl, YAG ell 0 1^2l 2^> JlisH532ntn) 
1- ^-8-^1-^ eflol^ o^y^o) 7}-§-i3 ^ oic). «Vji^BV^ 3)^!- #^S)-Al7lis. YAG ^l°1^2l 2^1- Jl^}( 

532nm)S ^1-^1 <^-. aj-^^. eflo)^^- sa>s. 7flt!-5l*l 2^J1, 7^21 £fe ^^-ofl ^ S 2:AV%vo.S 



£ 4<H1 EAl^l Hf^ ^-ol, ^s}-^el#6.S. 7)1 4 7 d < d e l(144)-B- »H^1 50 ^*1 100nm2l ^-^11- 

4 CVD^ll 21*11 ^^^Cf. 410°Co)|^2l ^AlSl^ ^Sl-^Els^^y.E] a^-g aVE^l^l- ^iSl-Sl-Ji^- %1 ^ 



Cr-S-°1]^ -n-71^1 7115.5. ^€ ^1 5 ^^^(145)01 7)1 4 ^"Sl^K 144)<Hl ^^Sr+. -%-7]n) ^S.^ ^ 5 ^ 

°l3Vo] 2) S |^. efl-g^-sl-71 21*11 Aj-^-^r4. o]o]^ t t)1 3 ^1*1 4 5 ^^^"1- ^-f-s>fe ^#t-(contact holeH 

^54^1 21*11 ^^^Cf. "I ^2l°)lAi^, 21^- cj*). «.«.o)l 21A1§>^ 7)] 3 xU*l 7fl 5 ^^el-21 ^ <* o} Tfl 

7H€cf. ^i-*^ a A «H^i(146 i4l*l 149), «113 ?i^-(151), ^f*i(152), ?d^(150). ^ °J ^ 

cfT-V^l <g^^ ^11*1(153)1- ^jS}Ef 



5L?d^ol n ^°lJl cl-^- E*i^(?}- S.?i^2l- «VcJl«y)ol p^ol^g, p-^H^ TFT(200) ^ 71) 121 n-^H^ TFTC201) 
« SJ-tt ^-i- 3)3.(205)21-, 7fl 221 n-*H\| TFT(203) ^ 7fl3fl*lEl -¥-^-(204)* £fe ^ H -¥-^-(206)ol *j"7] c]-7ll 
# -S-^ll 7l^H] ^^^4. 7H2)HtH ^-^-(204)^ ^£Tfl°1-(i07), t)] 2 ^^^21 -¥-^-(122). ^ 7fl 1 *j* 0 V2] 

^H^fl*m^ uH*i(i30)^s ^-^s^. 

■=?••§• 2)3.(205)21 p-S8^ TFT(200)fe ^-'a <8«IU54). 7})olH. ^^S. ^^-^ 7fl 2 ^-(127) ^ 
*lsm H 5 ^E p^ ^^(I40)(^^(140)^r ^efl«y ^^olM- ^^0.3 71^11), ^ 7fl 2 ^^"(127) 

4 ^til^El^ 7fl 4 ^-i p^j 1-^1- ^ (LDD)-S- 



- 7 - 



^1]-^ ^-2002-0070878 



*il 12| n-^H^ TFT(201)^r *H ^ ^^(155), 7)1 °1H *)^r-°S -f-^sl-^, *)1 2 ^vo] #^-(128)4 ^^slrr 
*\] 2 ^-E ^^(124)(LDD), ^ 2j<*°)<-f =efl°l -g^os. 3 ^£ n *§ 2j<*(13 

5)-§- z]o| « 0 v^=o.s. LDD21 ^o)^- 0.5 Ml^l 2.5m ^r^sM] 1.5^n°lcf. o) LDD ^ife 5" -7Hel<>](h 

ot carrier) S.4°ll 2]*fl ^S. HMB£|fe TFT ^*f# *&*]^7] ^o]cf. „-*H^ TFT ^ p-*H^ TFT^r 4=1 

e)|*]^El u}3l SIS., 5)1^ 4iHEl SlS, Efl*) S]S f-* $^*}.fci=q Af-g^ ^ oicf. 1 a] TFT(201) 

21 Si" ?Bb]<H Jl^HI 2)^.1 ^5r# *r ?J7| ^°\\ ^-f- &<£o] S]S<>)1 ^§1 ^^s)-nf. 



-=T-g-(206)2] *)] 221 n-Sfl^ TFT(203)xr ^ ^2=1(156). 7)HS #^.°S -§-*r§Hr *)) 2 I^Vo} #^-( 

129) 9)^-o\) ig^Q ^) 1 n t£ .^^(125), ^ ±^ <3 2j £fe i=e)l9j o.s 7)^-<sf^ 4 3 ^£ * 

2j2=](136)-gr ^cf. aVi^l^do?)^^ 7fl3l)AlEl ^(204)2) *)^- ^ S)-u|-S 7l^ S Rr p*g <32j(i 4 
1, 142)°| 

^-^-(206)^^^ ^^-(151) ^ «KE*112}-(106)21 3 ^JE n*§ <3 °3( 1 3 6 ) <H] ciMtH^aSl)* <£;gAl 

7) T= ^(150)* If-^M- ^ i^ofl £A]Sl^l S>5f X|o)- ^olE ^^-O.S 7)^-3^ *fl 2 ^^-21 

^^-(129)^1 <3£€ TflolS «ll*i(152)-§- 5Hr4. 

«V2r £°1, -g. ^-^^ ^ojE #^.4 ^t^s]^ LDD* 1ft S.^21 3fc all 12) n -*l| 

TFT, ^ LDD 7} TflolS 5-tH^sl^ ^1 22) n -^fl ^ TFT* 71^^ ^g].^ 3* 7}^-5l-7)l 

nVs-cf. El-SJSl TFT^r ^ S^Sl S]S<H] ^-Bl^H afll^cf. a))* 1"^, tr TFT^r ^ S]S ^^o)l ufl « 
4€- TFT^ ^-4 ufll^cf. p-^H^ TFT 0 )] ^1 , LDD^r 7])o]^. ^^-jij- 5.^ ^ ^cf. 



^■-1- Sj£ -¥-^-(205) ^ -^^-(206)* ^ v ^r -g- ^aHI ^^^1 7l ^ ^S]^ °«El H. nfl e ^(active m 

atrix) 7l^-o]e)- ^ sV^^lcf. o] q«e1 u. Bflesj^ -^Eja. Dfle^^ ^--§-21 cli^^ol ^uj-oli^. ^3.^^} 

^ ^^-Hl S.^2) oflEla. nflESj^. 7l#o. ^-av^> ^^S^-&) ^^t 7V^]SS_, "VaJ- ofl ^ 

Cluj-Ol^i oflE^U. DflE^i 7l#O.S-f El ^12:^ T xl 1 ^. 



-g t^2l ^AHl 5L 7a ^fl^l 5L 10* %JLS. ^^?lcf. ^7^^, TFT ^ n 5j ^ >f§- 

-¥-^•0)1 ^^151-^ t 1 * 3S.21 TFT(n-^H^ TFT ^ p-^11^ TFT)-& ^■^■■8: 71^-ofl %.*]6\] ig^f;}^ ^o] ^«| 

^a]o)1 icHl^oj 7 |^. ^<a°l-, alS^el-, ^ E^o}-^ c,]^. ^tg^. £. 7a ^ 7 1^-(301), ^)1 1 ^^^(302, 303) 

Hlixfl°l-(304 Mix] 307), ^1 2 ^9i5i-(308). 4' 1 ^(309), ^ ^)1 2 55.^^ ^. (310 )o)] ^^^cf. 



S. 7b°)l^ 4ia(311, 312)7} oV^HOii)^ 7-%- SIS n>^a(3i2)fe Sfe^ 

5? T 1 * AS Sfe °li3S, ^1 1 SMI 2 JE^^n^-c. ^ j o,|^ «Hl^l£)ol, xfl 1 ^aj-o] 

#^-(313) ^ ^1 1 ^^2] ufl^( 3 i 4j 315)* ^^l+cl-C^^-* 1 S. ^^^(3133)4 *)] 2 E^^j oj. ( 3 13b) o.^ ^. 
^SlJl, ufl^(3i4)^. ^|1 1 ^^^^(g!^)^ ^1 2 £^^^ (314b ) o. s ^z.Aj£]j7 t uflAH(3 15 ) o. ^| x i^AjoV(3 15 
a)^l- *ll 2 -E*)^oj-(3 1 5 b )o_ s . ^-^^cf). cf-§-c»)l^ «VE^2}-(306. 307)o] ^1] 1 £.J§ ^E)o)|xi E?1^2l ^^-^ 
^JiS S.^£M, ^ E^^o] s1 ] ! .g-^-g- <3^(316, 360)* «^«t|.. 



- 8 - 



-S^H-^ 42002-0070878 



4^3(311, 312)* ol<>H ^ 1 ^^-2] 44(313) ^ a|| 1 *§42j «fl^i(314. 315)-§- 4* 4^3(317) 

7\ S. 8a°l| £*14 44 4°1 ^^^cf. £.4, o}^H(318 320)* xfl 2 -f-sfl 4-§- 3*3. 4 4°fl afl 1 

<842l 44(321 tfl4 323)* *§44£4 4-§- 4£-°fl ^^^4. 

1 *13 S *ll 2 °fl* 0 > *)B]* £-4 *fl 1 H^e}- * afl 2 £4^44 °\]^^7) $14 % O.5., 45 M14 75° 2) 
4£S ofl^l ^SHI 3M»I€ 444 *84$4. 

*fl 2 °fl*J *ie]* 5. 8b<H] 51*14 44 40] *\) 3 ^41 ^e)S o|<H44. *fl 3 °fl^< *ie)* all 2 <S42l 44(324 Ml*l 
326)1- H 2 £4^44 4^-2-5. 1^5f7] 44 5J0I4. *)) 2 *§44 4^* afl 1 £444(324a tflx] 

326a)2] 4*4- 



*1] 2 ^-^-2] a}4(324, 325)* ^| 1 £4^ 4(324a, 325a) afl 2 £4^ 4(324b, 325b) 4°l2l 4 f-^ 4°1# 
444* 31 2 £4 *1aH*i "}i3£ 4444- ^ * £#^2l 444 <$<*<>) HV£.^]4(304, 305)°fl 

€4. € £#^2] ^1 2 %-£. «•£-§- ^2^(330, 331)* afl 2 *§^2] 344 3*14* 44 4 £4*§2] 

afl 3 *£ ^2^(327, 328)* afl 2 *S42l 44 44 <g<g<4| ^44. £4^21 afl 3 *£ 4^4 ^^(32 

9)* 4£*fl4(306)°fl *§4€4. 



°T°H. 4^3(332, 333)* afl 3 £4 *1Bl» -f-*l| 4* £4^21 441-5- 4£.*fl 4(304)^ £4*?£4 £ 9a«Hl £ 
*14 44 4°l <8^€4. 1434 4* s.^^21 afl 4 *£ <g2>(335) 4^ je?1^4 afl 5 

*£ 44# 2j23(334)o] 44. 4-g. 5l4*§2l 5 ^-sl <89J(336)* 4£*fl 4(307 HI *g^44- 

°1 C H4. 4 3 444(337)°1 =§4sU, 4£^14# £44*<H] 444 4fr4* {!*H £.5= 14 -B-4?M] «^444. 

^1 4 ^44(338)* <>]<>]*] £ 10^1 £^14 44 £01 ^^Hiji, 45.^41- ^^443^3. 4101c <H14 <gz\z)7} 
?14. 4-g-oflfe all 5 444(339)ol 47l*)| 44 ^^-S. a)l 4 ^44(338)4 C, )1 ^444. -fM *fl 44 afl^fe afl 5 ^ 
44^1 Jisi4 s4-g- efl>§447] ^«l) 4-8-^4- °144, ^1 3 ^\^\ afl 5 ^44* 4-§-4tt °fl^ ^el'Hl 2] 

«11 ^^44. ufl4(340 4^1 343), Sji8 4^(345), 7H°lH4(346), ^ «H4(344, 347)°1 ^444. 

4 £4^°1 n^olJl 4* £.4^(4 S-4^4 4cfl4)°l p^°14, p-^fl^ TFT(400)4 ^1 121 n-^H^ TFTUOl) 
* 4^ S1S.(405)4 *)1 221 n-^fl ^ TFT(403)4 ?flsfl^lEl 44(404)# 4^ 4^ 44(406)4 4^1 4^1# 
*«11 *«a4 714 4^1 *§^44- ?flnll^El 44(404)* 4£-^14(307), a)) 1 44421 44(361). 4 ^1 1 ^421 

?11s1)a]4^ «H4(3i4)-e.s. 4-^44. 

4^- 315.(405)21 p-^11^ TFT(400)^ ^4 ^^(343), tHo)e 440.S. -S-44^- *fl 2 44(324)4 SLV\*$ 
Eltt ^^14^ 4€- £.4^4 ^1 4 451 4£-I- 2j23(332), * afl 2 4^(324 ) 214^1 4^14^ 4€- £.^21 afl 

5 4£ 44# 2J2^(333)4 4^4. 



afl 12) n -*H\i TFT(401)4 ^4 ^4 ^^(349), 7]}o]^ 440.S. ^-44^- ^1 2 *§42l 4^(325)4 5.tH^£lfe 
4 £^d^2l ^1 2 4£ ^^(LDD 2j2j)( 3 3i), 51 4.^ £^ ^ efl4 0.3. 7144^ 4 £-44 ^ afl 

3 4£ 444 2J2J(328)4 4*4. ^4 4°1 44^1^121 LDD 4°1* 0.5 vfl4 2.5m. 44*14^1 1.5/zmol4. °1 L 
DD 4^* 4 711 21°! SL4°11 2l«t| ^3. 4 A M* TFT ^4« 4^1471 34 3°14. n— ^fl ^ TFT ?2 p-^11^ TFT* 
4=1HS sfl^l^ei s)s., Hiui sis., 51)4 4HE1 4^, Efl*i sis. 44 ^^4*d| 444 4 44. afl is! n -*H^ TFT 
(401)21 4S* 4 Jl4°11 2)4 ai4# 4714 4 47I nfl*oil 44^1 £* h!4 s\sL°\] 4^1 ^1444. 
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3! IS -^^(406)2) 2 a] n-^H-i TFT(403)£r *H<^ ^ <3<3(350), *d^°-sL *ll 1 *g^2] 

313) ^ S.?i$sJ *1] 1 2j«(316). ^ <g<* SEfe H.Efl°} 0.3. *^S]-fe *1 

*§2j 71) 3 2j«(329)-§- #^4. ^i^)5|(307)<H]^ 7|We) ^-§(404)2) # sVvt-iL 71^5^ 
4€- £3^2j t|) 5 ^51 «g^(336)°l ^^^cf. 

A o v #€ "l-sf ^°), t 2 -^ 5] 5. ^-£-2j 7flo]E ^^5; Y^-2] t1)o)e A^-g- cf-g. LDD £fe TFT* 7-i>}5. 
1 

SWKr ^f- 3)3.2) TFT(n-^fl^ TFT ^ p-*H^ TFT)« 7l#<H] -§-a] ^^s)-^ " 0 v»)o| A^el *! 

£ la<HH^, 22^.0)^ -g-fl-tV ^-^(alumino borosilicate glass)?]-. 7)3^(101) ^l-g-^cf. -g- -±JaH)o] ^ x ^oj 
^-fr 50nm2] 5>fe *ll 1 tfSKI b)^<2]-( i 0 2)*f 100nm2) ^-9f« £fe 2 ^^SF^^^e)"(103)2) *j#°14. 

5)"(102)-8r 7)^)S. SiH 4 . NH 3 , ^ N 2 0» A|-g-S)-a] ^.gcf. sj-(103)-£- 7j*l]3. SiH ^ N,0# aH**H 

<jV£^]q-(i04 ^^1 107)-8: 1^ £fe ^-S^l^tf. ^^s)-^ 1 ^eHJ-ofl u)^^^ Hi £i flnV. g . ^gj-j, 

l^S)- "J-^-l: -§-«!) 2}-g- ^a^o.^ ^Sfl^lcf. a. AjAlojl^Ai, h)^^^ -^sh]-^ 50nm2) ^i?_-s=- 
^-(deposition) S)<H ^ *]^?g°\} 2]5fl Al^ai o_g_ ^-M-ojo] elH^-l- a^J-sH 

300 mJ/cm 2 2) HEt ^a^j, 90 lJH 98%2) =3 h)^^^ ^B)S-e|2] ^d*fl 

S^-a: ^l-sf^s. 500//m a) ^ hj o_ ^_ ^Aj-aj-^cf. 

cfl<LV^ O.S., <£4f3\ 9] YV0 4 3H*)7l- ^ o^cf. n eflolx^ 2}-^- 4,^<H] S)«fl ^)) 2 jl2t*}sL ^«-5) 2, 1 

0W2) cAl-M^o] ^^S)-S1-£S. x xfl^ 100 cm/sec2| Hl^S e}-o)) ^<H^lc)-. 

^3}- ^r£^e)-a- TFT2) °j7il ^<H5l-7l ^*fl o)^- ojsfl e) (acceptor)^ ?i -g-^SL 

°12}- ^-o] Cfl^^ ^S]Se)-^: ^B]oll SlBfl piffle (island) iS_ &TgS)o] HV£^nV (104 107) ^_ 

^?}-cf. 110nm2l ^>J1 SiH„ ^ N 2 0# CVD°\] 2)sfl ^^St-^eisnv o. ^] 2 ^<gD| ( 

108)0-3. a]-£sfl5 1 H v<: H| ^^€cf. 

^St-U;^-^^ 30nm2) ^alEj^oH o^^ ^| 2 ^^sj-dOS)^ ^] 1 S.^ ^(109) o}o] 

*\, 300nm -^^|2] Ej^^Bio] ^ 2 £^-^^(110) ^-S. ^-^€4. 



& ^smU-s)^ 71^). £ 30-8: Tfloje ^^o^. =^ 7] . oj^sl-J! ^Sj-ll^-n). ^^ ]7 |. 15nm vfl^l 45nmS. nfl 9j ^ 
£ ^-5L# iAl^-cf. £3§Al 7)-^ ^<y-^ 90keVS. ^^€4. wV^^nj-ofl o)2] ^£ir «tS-*fl2H- 5|(7l| 

^2] °1 ^£ SS^2J-§- iAl^-cf. £ 3i<H] a|-e|-, 2.4 ifl*l 2.66«fl c] ^-^^r 7l]olH ^Sa^ 0 ! ^Sl-^:^2|-^ 



^ 15nm 300nm W£ ^^.S. ^^)4r =r 5i4. 
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4-8-°)]^ Ml*) 114)71- £ lb°fl £*1£ iHl^H. 43-2- ^^^cf. o^a), *\] \ £^4^(109) ^ 

*ll 2 S-^eKllOH 4 1 ^ 3)%*}. ofl^! ^el^ ICP(inductively coupled plasma) ofl^* ^-§-^4. 

7)*fl2] -id^oflTr *H*H <&*]*V % CF 4 , CI 2 . 3? 0 2 7> W ^4 H 3*1*- "ft ^-8: ofl^sRrHl l-g-^lcf. =ls\ 7)4 *-§- 
«|-g-8- 25:25:10.9.3. <HRl-§- ^sl) 1 Pa2j 5i<a 500W2) RF(13.56Mlfe) #^°1 

°] 3-^. iEf°l*l)8- A^jjoj ^.o) ^i-afol^i *i<y-g- o) 7 )-5fi^ 150W3] RF(13.56MHz) 3 

oI^MItt. °\\^ 7]s)]7l-CF4^ Cl 2 3. >£*!-c}. 7]*1) Jl# n)-§-8- 30:30.9.3. 500 W2) RF(13.56MHz) 

1 p a 2] -y-sJilS. S<aJ #^<H1 30^ <H1^ Se^VS ^-^*Vcf. 7 |^(^# iefl°l*l)8: o.^. 

-g-2) 7)-7|-h).o]o]^ *i<y--g- o]7>b]-£.s. 20W2] RF(13.56MHz) CF 4 ^ Cl 2 ^ 7)^]^ ^JSj-fHJ-sv 

^ W 5}-* 7]2l 0]%g. oD^lBlcf. IlEflAi, ofl^l Jf-Eofl ^-El" °1» ^1 1 ^-#2] ^(116 Ml *| 118)4 *fl 1 

Bfl*i(114, 115)°1 ^^^cf. #^8" 45 vflx] 75° 21 ^£3. ^H^cK 2 ^^l *H"§-# ^7)7] QJL 
^ °\)$ 10 vfl*l 20% ^J-slte ?M «>#^^-4. *fl 1 ^ A o v ^ *iq-(116 M]*| 118) % 4 1 

^^2] «fl^dCH4, 115).9.3. Sol^] ^° ^1 2 122)2) <8<s|£. oj)* 0 ls)o| 20 Ml*l 50nm ^ ■go}?)z±. 

^ 1 51^ ^e]fe 3« £-B) tic] o)-g-o) ^<ys)ir °)8- i^-§- ^l-§-*>4. 2^*1. 1 ^21 £^-(116 MH 118)8- 
dJ-^HS. s)^£ ?1^-^(PH 3 ) 7)3} Sfc 5l7l^l(noble gas)3 5)^£ 7]*\}7\ 

(104 vfl*] 107HH 4 l n ^ ^(123 ^^1 126)-§- ^^sf^-c)) A>^-^nf. o] £^<H)a^ ig^s] ^ i ^ 

£ n>§ ^24°- z]-^- l x 10 17 1 x 10 19 atoms/cm 3 2] <S 5^^^. 

Df>i3(lll 114)# ^THs^l ^tjl, cf^-ofl^ 5. 2a<Hl h}s|- ^-o] 7.fl 2 ^^7]- ^sfl^l^. CF „ , Cl 2 , 

^ 0 2 7> oil ^ 7]t.]]S, 7)^1 Ji-g- ti]^^ 20:20:20:5.^ ^^5]al, 500 . W 2] RF(13.56MHz) 1 Pa2) ^ 

n °.SL S<y ^^-ofl -o^^ o,]^* W 71^(^1- ^lo|^) 313. ^)| ! ofl^J ^^o)lAi iLcf 

c) ^-8- 71-71 -n>o]<H^ ti'y-i- ?]7l-5l-iS. 20 W21 RF( 13.56MHz) ^i^* ^r-il>&4. °1^^ S^bHI^, ^1 2 i 
^1-^^- AS A>^-sl^ w <Hl^^cl-. W svofl^ ol«j-Aj cnl^lo] 7}-*fl7^ Tfl 2 *§^-2] ^q-(127 ^7) 129) ^^12^ 
#2] Bfl^i(130. 131)# ^1 2 ^^-2] ^-^-(127 ^fl^l 129) ^ ^1 2 <g^2| Bfl^i(130, 131)^5. ^ 

o. xfl 2 ^<as]-2] <3<*-8: 20 ^7] 50nm ^ ^V^l 1 ^. 

ol^-^i, ^1 2 S^g ^e]» 21sfl ^Sfl «Vi^l^(104)-Sr £^ ^3(133), S]r£*l| ^( 106)^1 SWVtt ^1 2 ^^-2) 
^-(129)* °f^3(134), ^ «V£^e}-(107)* §fe ^3(134)7]- ^^^c}-. ^1 2 £^ ^ el# -f-sfl, ^1 2 

^^o] bV£^1b}-(105)<H1 ^1 3 %-£n^ <^^8- «V^^1 1 05. 106)°1| ^^€4- °1 °1 

-8 t^S 0 !]^^, "yol ^>-§-sl^., ^i^=(dose)8: 1.5 x 10 14 atoms/cm 3 ^S. ^^s) Jl, lOOkeVS ^^^cf. 

4 2 ^^(135)-8: ^1 2 ^^2] ^^-(128)^- ^^5}^ ^1 1 ^(128a)4 ^ ^^1 A 

71-^1 O]^ £3go)| ojs)) ^o^^l H> £ ^n^ol ^S\7\ <>}Qc\\ 7)] 1 nV( 128 a)# 

Q'&QA. =LZ\°-Z., 4 2 ^-SL^ Tfl 3 ^-i ^^«H1421 icf ^ ^"4. ^^(135)2) 

^ife 1 x 10 ,fi tfl^l i x 10 17 atoms/cm 3 o]t±. Tfl 3 1:^* "3^(136, 137)8- 1 x 10 20 tfl^l l x 10 
21 atoms/cm 3 2] >-Ef ol^s. oi^ s s^^^. 

cl-i-«Hlfe. n>iH(138)7} i 3a°fl *}2}- £o] Tfl 3 £^ ^^^Icf. S^aI, ^is 5)a|^ 

i5ll < il(diborane)B 2 H 6 7l^ £^ S]7l^l(noble gas)S. 5l^€ cl^-^1"?! 7l^7l- «V£5)1 ^(104)^1 *fi 4 p^ # 
£«- ^^(139) ^^15 p^ ^^(140)* ^^*l-^-cll ^1 4 p^ ^^8- 4 2 

21 ^^-(127)4 ^^l^Jl, 1 x 10 18 ufl^l 1 x 10 20 atoms/cm 3 21 ^i^A-1 f±s £^1}. 4 5 ^-i 

1-^1- ^23(140)8- 2 x 10 20 3 x 10 21 atoms/cm 3 21 ^£o)|Ai ^iS £^g^cf. Tfl 5 *5L p^ ^^(1 

42) ^ all 4 ^£ p^ ^(141)8- ^<Hl7i 7-^j- 7fl3lllAlEll. ^^SV^C-i] A^£l^ H]-£Sfl B)-( 107)2) 

-?-°ll ^^^cj-. 

^71 <^7i|l- -i-st °lo.S £fe -g-diS. ^^o} «l£^l^- zl-^l ^^^14. 4 2 ^^"21 ^^-(127 

vfl^l 129)8- Tflole 2}-i-^Cf. ^1 2 *§^-2j uflAldso)^ Y^-°l)^ ?fl3)l^Ell: ^^*Vfe 

# ^^^-cf. 7fl 2 ^^21 «ll>a(i3i)8: ^€ ^f^H c-11°1e1^as. -§-^4. 
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4^-°)]^. 50nmS) ^13. ^e}^v\ CVD<H] 2]sfl *]] 3 143)°. S. ^^^cf. aV^xflej-^- 

5}-^c)| *r-g-£m S-^# S- 3b^l uj-s). £o] YAG ^1 °1 ^ ^ xfl 2 jL3:3*(532rai)S| $\o]z\%o_3_ yJ-sL*]] 

£ 40II Hf<4 ^-ol, 3] 4 ^^ev(144)-8r 50nm^ #2r^°r CVD°fi 2]*fl ^JS^e] ^^^cf. ^'s} 

^e]SoVo. s «. E | b o V #5 } a}.,^ nV.fi. ^^3}-5l.7| 2^. _$_-g-°)H 410TCS. 1^Bl7> ^^Cf. 

^-S-Hlfe *U 5 ^^^(145)01 ^1 4 1°15 1 V (144)^H] cfH^S. ^€4- ^€4. °1 *1 sH) 

#4 ¥-£<4| SWHs *1] 3 ^*1 ^) 5 2«3<*M ^l^^cf. ftt^ ^fl^-uv^. *j~£|ol «)lAi(i46 
vfl^l 149), S>i3 #^-(151), ^AVA)(152), «S2 3^(150). ^ 2]^ 0 J Sj ^Hl «11^(153)* 3^ «■=]-. 

^tefl-H, 7l^<H] p-*fl^ TFT(200) ^ *ll 12} n-^fl^ TFT(201)» £^ S|5.(205) ^ *fl 22] n-^fl 

^ TFT(203) ^ 7fl 3fl a] El Jf-g-(204)-ir #feS>lS £"g-(206H *§^4. £-£(204)£- <Ll5^] ov ( 107) 

*\] 2 122)2] <a-^-, ^ *)) 1 ^^2] ?fl2flAl^i «))^d(130)^-S. ^^€4. 

^ $3.(205)3] p-*fl\4 TFT(200)^ *fl ^ <g«(l54), TlMS #^-.5.3. -g^s]-^ *1] 2 ^^-(127) Si £°fl 

^1 p^ ^^(140)(^^(140)-& ii ^ £^ Sefl°] 0.5. 7l^*lc]-), ^ 2 *d^-(12 

7)4 ^^SHxr 4 4 ^JE p<§ ^cf. 



^1 12] n-^lfl TFT(201)^ ^ ^3(155), 7)]°]H ^d^S. ^sHr 2 *g^2l £^-(128)4 ^sl^r 
^1 2 *i !-£-§- ^(124)(LDD), ^ ii <3 ^ °1 4 S. 3] 9J 0.3. 7l^-sl-fe ^1 3 ^S. «-£-§- <3^(13 
5)* £^4. ^fl^ Sl 0 l H J-*-°-3.2] LDD zJ°lfe 0.5 141^1 2.5/an, «>^-2] ^V^] 1.5/ano] 4 . o] LDD ^Sfe ^ ^el^ i 
4<Hl o^b)) <£^s]^ TFT u o v ^l5|-7| ^1*V ^olcf. n-^fl^ TFT ^ p-^fl^ TFT^r 4|SI elMliE] 3)SL. 

w]3H s\S., eflt efl^l Sis. ^--g: ^^^01 4-§-€4. ^1 1^1 n-^fl^ TFT(201)2] ^-^^ -7l)el<>l JL 

jq-ofl 21*1 ^s>i- ^°X7] nfl^oii ^<y-o] ^ s]s<Hl s-sl ai^eicf. 



^-§-(206)21 ^1 2^1 n-^H^ TFT(203)fe ^ fl^ ^^(156), THoje ^[q-o.s ^^sffe ^ 2 ^^-21 
129) 2]-¥-<Hl ^1 1 ^^(125), ^ rfci Seflo] ^l^s]-^ 3 «• 

fr-i" ^^(136)-§- ^-^cf. «J-i^m(107)ofl^ ?ll^|^El -¥-£(204)21 ^d^# ^ ^u)-s 7l^fe p*g ^<5j(l 
41, 142)^1 ^^^4. 

^^ ^(206)^r «li^e{-( 106)21 ^)1 3 ^^(136)^1 31°lElAl(l31)^r ^ ^ 7^ ^^-(15 

o) ^ sj-i ^^-(151)^- ^^4. ^i^i ^ £^°ii £.^151^ »s*^i^. 7floi& 3^.3- 7i^si-^ ^ 2 ^-y-si 

£^-(129Hl <a^S Tflols «11^(152)# ^-^4. 



^ -¥-£(206)21 i 501) £Al^cf. £ 52I .2.5. ^ £H(dot)# S^lsfjl, JE. 42j- ^g-f-^ 

7l5:# ^-§-^-4. £ 50^ ^4 A-A'* ttl-s)- #)«fl^l cj-ig ^-2:^ S. 4<H1 cfl-S-^l-cf. £ 521 3Si8 ^-^<41a-1, »1o1e u) |a1 
^ Tflole ^^-o. TflolB afl-aol tiV£*fl44 5-^^51^ ^>^1 el-( light- shielding film) ^-S 71^-g- 4 

€- *^"°fl ^€4. ^^g ^^-2] oflT.)^ A\o]2) 7j( gap) ^- *^S£El ^>3ll5V7l 2]«fl ±^ HflAiJ!!- ^tHefl 

El£^- ^^1*14. °1 ^^fe ^M4(l:^ °m^^(black matrix))* ^A^* §i<fflcl-. n ^^s, ^-Efl 7l 

#4 alJiisi) Hi -§-( aperture ratio)°l 7fl^^cf. 



A o v #^l ti> 21- £ol, ^- trtA 7]1°]B ^^-4 jSLtil^slfe LDD* n-^11^ TFT ^ 7l)^S .^^-4 o.aJ^sl,-.] 
LDD-1- ^ n-5fl^ TFT# 7l^ c Ml ^^sj-^r 5J -§r 7^S>7fl ^ecf. ^ 4^21 TFTfe 4* -g-^ i#2] Si 

S<^1 cH-§-*l-c^ ufl^cf. ofll- 1-<H, ^1 TFTfe ^ S|S ¥-£ c H| ufllsl^l, TFT^r ^ -r-^-^l uHl^cl-. 

°1^ <cl < a S.511?! ^P-S* Sfe p-^11^ TFT°1H ^i^l^cl-. 
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£ 6* ^Elii nflS^ 7] ^2] S| 3 51a)s}^ 3 S. **51o|t}. 51 6°fl £a]^ 7] ^ TFT.5. *>19 

■¥-€■(601), cflo)^ AlJiAj ^.g. 33.(602), 5? t 1 * S]S(606)# 3^4. 

c-flolE] aIjiai ^-g- 2)3(602)* Efl^l^El(603), efl*l(604, 605). ifls| 213, ^ t}<§- flss ^€4. #3 

<4Jl ^ a] 4 Aljr^ 5)1^1 iiH(603Hl °J<N£i=}. ^X"B cflole] a]jt ^ e|)*1 a)j^ j^jofl <y^^cf. ^a} a) 

** 2l3(606)£r 31*1- oj^ 3)3, * 4€- flSS ^^4. ^-i ^-£-(601)* < gsjs) ^2] 

7}^ ^ o^cf. c^-te)|ol c]u)-ol^7l- XGA e1]^-Sr *a.£. b}3. ^-fl *** 1024 x 768 «ll3* 7}*jo): *}-cf. 

°J)ElU. ol)seJ^ 7 ]^-_Q. ojj^ tL u|EelA c^Seflo] n)u]-oli* Xl^S}^] A}-§-5} ^ o^C).. £ ^A|o)]o] oJJe] 

£L nHeel>- ^.ajAf 7flSl^^S]^^i 7}^]£1, h}a} «N 4^*5)1°) qwfol^s. oV # ^ oicf 

cl^*efl°l c^o)^ ™nV 0 }u)e} o- 7 ]x| c] u}o) ^7} & s£ -"-g-ofl A}-g-£)^ c)h}o)^7} <3«Ej u_ u||ea) a- 7 | 
X|i* * SU4. °1 u o v ^-2.S., wVAf cl^eflo] c]a}o)i-g- <a>E] a. uflE&i^ 7)^0) ^sfl^c}. 

^*H1 2 

* 1^2) £. 4* ^^1^^ £ 7a i-H^l £ 10* #j13. ^€4. * ^H]tr £?i «Hi TFT 
€ *e°)| ?W}* ** s\sL2) TFT(n-X)^ TFT ^ p-^fl^ TFT)» *°J«- *H1 f^ofl qj^fe f^o)) q] 
^* X)**it}. -a^Hl lofl-H^) X*. >LK£*fl^-, S.^^^«fl XI?} ^* £ 7aS) 7]#(301), Xl 1 H 

•3^(302, 303), ^^1^(304 XIX 307), Xl 2 ^^OOS). Xl 1 5.^1^^(309), 51 Xl 2 51*}^ 5}(310H1 3* 

£ 7b°lH* »}iH(311, 312)7} ^^€4. °}^a(311)Tr ^-S- SIS *** Sfe <X^a(312)* ^iS 

55 3lS.» "li3£, X| 1 ofl 3 ^el7> ^^S]o^ ^)] 1 ^Aj-oj ^^-(313) 7.]} 1 ^ o Vo) u,)^ 

(314. 315)* ^fi-tK^^r XI 1 S.^^^-(313a)4 Xl 2 S.&-$ sV(313b)^.S. =MQ5L, «^J(314)^ X| 1 
^5l"(314a)4 ^1 2 3E^^Bl-(314b)«.a ^^al. «fl^i(315)^: *ll 1 ^(315a)4 XI 2 ^(315b)^-3 

^€4). *=H1^ 2:^-8: -M^l^l 1^1 XI 1 <HRl ^e)s}- -g-^slcf.. 4-S-^l^, ^-£^1^(306. 307)°} XI 1 
. # <a^(316. 360)* <8^*}£^- °1-Sr S^-Hl 2l«fl XI 1 £^ ^el-Hl^ °]o.3 E^S4. X] 1 nfl !■ 

^# 'S^* z}4 1 x 10 17 ufl^l 1 x 10 19 atoms/cm 3 2l 9j 

4^3(311, 312)fe XMslJl, o]o^a^ ^ 1 ^Aj-s) ^^-(313) ^ Xl 1 *§^s] «fl^dC314, 315)* 4^3(317) 
7} 51 8a°fl 51 A]4g a}2} ^-o] ^aJ^x^ £ *v, n}^ 3 (3i8 ifl*l 320)^ Xl 2 "fl^J »sfl ^-f- 2)3 ^-^-ofl Xl 1 

Stfsl €^"(321 ifl^l 323)* ^^s}51^- 2)3 -^--g-ofl 3^4- Xl 2 «Hl^ ^}elfe €■ Xl 1 ofl^ A}e) 

^^-* 2:?iA3. ^^g€4. 

XI 2 o)]^J a}e!^ 51 8b°fl 51 a]^ xfl 3 <H]^ *}5l3 o]o]^. ?\\ 3 ofl^ a}s)^ ^fl 2 51^^ ^3 W ^}* <d ' 

^aj 0.3 o)l^«}7l 5}ol4. ^^-5., Xl 1 5L#^9K324a ^^1 326a)sl ^ XI 2 *J^ v sl ^^-(324 

tflA] 326)o] ^a^ € c}. xl 3 X13 ^e]°)1^2] ^H 1 3^?i* ah is) XI 2 Xl^ ^aHl*^ oi)* 0 i ^^2} ^^c}. 

XI 2 *§#3l ^}^-(324, 325)* X] 1 51^^ B}(324a. 325a)4 Xl 2 5i#^ e}(324b, 325b) A}°l2l 5} ^ *>ol# a} 
XI 2 51^g A}elo)lAi B}ia£ Af^-^c}. n. ^J!}3, «}51X]s}(304, 305)* ^°4* ^Ajs}51* 9j 

A3 51^t}. Xl 2 Sl^g a}b!^ ^3 Sl^^l 5% PH 3 ♦ a}-§-S}ji , Aj^ 1.6 x 10 H atoms/cm 3 °-3 >g^S}Jl, 
7}* *}<y-* 100 keV3 -i^?}4. °]t= 131 A3 XI 2 *51 °J^(330, 331) ^ Xl 3 *51 n*J 

°J^(327, 328)* ^^S}fe 51* 7}^-s}7fl °}^4. Xl 2 *51 °J°4(330, 331)* Xl 1 $tfa] A 

tH^£l51* fl*l«|-Jl-. Xl 1 51^5}fil # 7-llS. 1 x 10 16 ifl^l 1 x 10 17 atoms/cm 3 £1 °J *51# Sfec}. Xl 3 

*51n^ °|^(327, 328)* Xl 2 ^^-i-^ ^1* ^ofl <^i|jl, 1 x 10 20 ifl*] 1 x 10 21 atoms/cm 

3 21 9J ^51# 5J-fec}. XI 3 *5i °J^(329)* «}51X1 e}(306)ofl ^^€4- 

c]^h XI 3 51^ a^s. ^.sfl «}51X15}(304)* -g-^S. 51^s}51^ 4^3(332. 333)7} 51 9aXl 51 a]£ a}2} ^-o] 
<8^€4. I*}*! °J ^°4* Xl 4 *i °J^(335) g X] 5 *51 p^ »^* 91^(334)0]^. Xl 5 * 

£ P^ "^^(336)* ^151X1 B}(307)<H1 ^^^4. 
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°W*|fe e^lfe ^*H) 121 >27fl<4 -g-^Sl-cf. 3 ^^5V(337)o| $>8s)jL, HVt^)^.^- iE^S^ci] Af-g^ t-£#o] 
t^^^. ^1 4 ^<a5V(338)ol £ 10<H] £^ uj-s}- Qo] sjAjsqjn, avs^e}-^. ^^^.s^s. 4 1 ot£. 1 

H^A 31^4. 4-§-<>))Tr *)] 5 ^ahosgH -^-71^1 *i<s *\ 4 :s<3sU338)^cH] ^^^cf. <H|^ *i 

5H1 2]*)) ^#*°1 sjA^cf. uflAi(340 Lfl^J 343), *J<i ^^(345), ^)o1e<H(346), ^ "1)^1(344. 347)°| 

4. 

^=fl^. P~*H\i T.FT(400)2> A 12) n-*H^ TFT(401)«- £fe ^-f- 3)3.(405) ^ 22) n-*H^ TFT(403)Sf ?H 
sfl^lEl ^£-(404)* «)ifl ^-^-(406)0) 7l^H) ^£4. ^BflAlel ^-§-(404)* «V£*l)si-(307), *fl 

2 £<aeK361)Sl <a^., ^ l sjAj-o] ^flsflAl^i uflAl(3i4)AS. ^€4. 

3)5.(405)2) p-5fl^ TFT(400)fe *H \i ^^(348), ^-5-3. ^-^}^ A 2 ^^-(324)^ 

5]E* s$x\zy^ cj-s. i^a) afl 4 -^^(332), ^^|2 ^(324) 21^1 SW)-^ cf-g- 5i?1^2j *|] 

5 ^51 «g 2i(333)* 



^ 12) n-*H^ TFT(401)^r *H ^ ^(349), T^e a^o.^. ^^tt ^1 2 ^2) *i^-(325):2)- 5.^2)^ 

51*1*1 2) *)) 2 ^JE 1-^1- 2j ^ (LDD 2j2))(33i), r> 2j 2] 0]^. Sell?! 2j<*il3. 7) *V 5i*i*j2) 3 

2j2*(328)* 5^4. *fl^ *jo) « 0 >sj:o)l^o} LDD H 0 }^ G.5 M)*l 2.5m 1.5/fliio|cf. o| L D 

D ^ -7fle)<H Jl-bHI 2) si) ^3^5)^ TFT iMs)-?] ^fl 3)0)4. n -*fl v| TFT ^ p-^H^ TFTfe 

3=S 5)3., o]2) efllS S)5L, eJ)a) 2)3. f--gr ^4^1 Af-g^ 4. a!) 13] n-^ TFTUOl) 

2) ^Sfe » "7He1<H JrolH] 0]^ «J-a]^- ^ &71 nfl^-ofl ^ A}oJ-o) ^O- t») v\ s\ 3_o\] ^) 2) ^^Cf. 



^^-(406)2) ^) 22) n^fl^ TFT(403)^ ^fl^ 2j24(350), 71)o1e ^^-o.^ ^fl 1 *§^2] 

13) 2)^-oH ^^5]^ si £^i^2) ^)) 1 ^£ -i-^-I- ^2^(316), * dtrt 2J2^o|i4 c.efl9J <^<Sj O.S 71^-*)-^ SV S.^ 
^2) *)] 3 Ir^l- ^2^(329)# 5^4. £?i^2l ^ 5 *5L ^^(336)^- ?))s))a1^ «.«. (40 4)s) ^ 

^•S ^ sfq-a 7)^-^ «V513lBj-(307)°fl ^^^4. 

A o v *^l «V2> ^-o], ^ s\s_ if- £-2) Tfl o]e ^i^" ^ ^-S -f-^-2) TflolS. 4s. LDD ^fe TFT* 

^ ^- ^^HHl^ a^s. ^P-^^cl-. TllolE ^q-jB). _o_u|^s]^ LDD^r 11. »li3f ^V-g-sl-^ ^Jl M-& ^ ^E 

♦ 7Hji 7>7l-^^ 91^. ^efl^i. t^l- cl^#eflol c)til-ol^o)l cflS}- ojj^ H_ nflESJ^ 7l-£o) ^. 

^-^Hl 3 

•& -^Hlfe £ 11a ^ E lib* cl^#eflo| clM>ol^<Hl cflsj- <3«e1h. dIJebj^ 71^-s) -7^1- ^^*icl-. 

E 11a ^ E llb^ -^Hl 2<H1 Dfle^^ 7)^1-^1 ^-^-(406)2] -72:# SAlsJ-cf. *fl 22) n -*H 

^ TFT(403) ^ ?fls))A]El (4Q4)€- -M^l^l 2^] nfef ^sfl^cf. 

E. llafe ^1 4 ^°15V(338) ^ 5 ^^^OSQ)^ sj^^l o)^.d\] tg^Q ^^-f-3)- ^ 5 ^^2)-(339)ofl i^oj 

3)|Ed^-€ f-^ *J^-(370)* £^lt!-4-. -f- 1 ^ £^^^-(370)^: 100nm2l ^o}x^_ ^ ^^z^ 
cfl^r tls^!-, -tlS)-^^, £fe <4-3)-o><a, £xr <+S)-#2l .^-^l-o) A>-g-% ^ 514. ^-^ J£^-^ sj-(37 1 )^r ^7)- 

4-S-°llfe -E. llb°fl EAl^l a)-s>)- ^-o] ^-tg ^^-(370)^1 #^-(373, 374) ^ o\iJ e)- Tflo) 5^(375) ^ 

?i^-(372)o) sjAj^c). ^^-(373, 374, 372)' ^ ^1(375)^ lOOnm -^^12] E)E)-§-^ 5) 300nm ^-v\]S] tf D lt D -|o 

•&-a^°il2] ^-2:^ ^AH) IS] o»El U. DflS^^ 71^1 ^j-g-* ^ 5a^. 
^A]a)l 4 
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^^Hlfe "t^M 3<HH <2<Ha] ^E]". D|)eeJ>- 7 | ^. _2_3.-?-El ofltqjd nflee!^ ^S-o) ojj ^ cj^^o] n) ufo) ^.f. 



.£ llb2] ^Eflo] ojje^h. D|)Ee)^ 7 |#o| ^.«fl^l o)^, oj}e]h 7)^)^ a] ig^Horiented film)(383)o| 

^^E]cH <£n} ^e](rubbing treatment^]- ^S^cf. £^<H] £a]s)a1 ^l^^s]-(383) o|^o)|, o|-3^ ^a) 

em -B- 7]*11 ^A]ov.g. sfl^sHl-o} Qt,}^ ^AHl 41^3 ^sflolAi (columnar spacer)?)- *r 214. ^)°) 

HtT 7l^r« A^o)) 71^1- -B-*l3l-7l 3^ ^Olcf. ^5)1°^ cflA}o,l t ^ ^ 3f|| o) A-} 7> 7 }^9] K^^SL ^ 



tr-S-^lfe. cU l 7l#(380H1 cfl*er ^^(381)°1 ^^1^ ^sj=^ni-(3 8 2) 0 | ^^sH <£u) <%1*11aJi}. 

Cfl^ *d^-(381)-fr IT05- ^^4- °]°H, tfl$ 7)^ ^--g- ^ ^-g- 51S.71- ^Aj-g] oJjEjB. v%^+ 7 \s£o\] -g- 

INI (sealing agent)(.£Als] a] °>-g;)* *l-g-*H ^£1}. -g-^lfe ^ofl £^ *^7fll- ^*J*H^r ^1°]^ 

4 ^] SItt = 7)# a)-o]o)| 71511- -R-^ltbcf. 71^- A r °Hfc ^1)S.(385)7> ^<y£lJl, 7l#-g: 

sr-S-^fec-))^ ^^-^^7} Aj-^-^cl-. ^flS.(385)S.^ ^-*m ^S.7> Al-g-sj ^ 01 cf. 

;2E1H, £ 12°)] £^l^ ojjEia nfleei^ ^p-g. o«jg cl^senol qal-ol^ ^71*1 ^a}q d\]o\}A]^ <£s.}°\] 

3°\}*\ OJJEIH. Dl)E34^ 7l^-ol A^Sl^Dl-, S£ A] o)| 1 gc^ 2 <H)A-1 ^l^Slfe M.U}- oJjEl U. u)|E3J^ 7 | #o| 

31$ <*j^ cl^teflol clafol^-i. avs. 01 cf. 

-^aHI 5 ■ , 



i 13-£r £- t^l 2j-g-5l^ -5ME1 H. DjEBJA ^.g. Wj->go) igjfr ^ n}o ] ^ A ] sa ^ J^o} ^ofli £A ] sVcf . ^ ^ 

§-(450)^1 n -*H^ TFTC203) ^ p-^fl^ TFT(200)^ ^a]o)] 1^ ^^o)] ^ej. ^^^cf. 5 7^<gDV ( 5 01)a) s ^ 
^ ^± £fe 7]^s. AV-g-51-^ l-el-iov ^bIchi o]«() 2:^*1)^14. ?i^^l O.S., cl-H^- #ef^ D l- ^el?) AV-g-s) 

2^a^ o. i^-ef^ oil -o. ^=0- oj-i; a>goii ^^0.^ ol^-^^lci-. °1 <H 7-1 , HllAj-8- ^-^SfSLS- 



^-S -t-^-(450)?)1a1, cl|olelAi(5 0 2)^- n-^H^ TFT(203)el Jii^<H] <a^slal, =efl°l^el «l|Ai(503)€: n-^11^ 
TFT(203)2] 7\]o)}£ #=o\] <a^^cf. p-Aflvg TFT(200)2l i^-Sr ^1^ ^^(505)0)] <g^£l^ =Eflo] 

^(504)-g: 4i7V(451)2l "flii=<Hl <a^€4. 

a. ^aHI^a-121 claVol'A,^ "flE?{A t ^^^s. ui|<g^ 0.7)^1 daVo]^l. 5»-^cf. -? r 7l3| ijv}o] 

^(451)^ °Hii£, ^±5-, ^ oBiiHSl- ?H4iS A>ol<Hl igA^jg 0.7]^ ^.^-§-#0.5. ^-A^cf. 0)1^.0(506)^ U ||^o) 
ITOS^-El ^Aj^cf. ^71^1 S}-^##^- C1 » ol-g-Aj-g. t o.^ c, ol ^.^ 

# £fe ?l^r ^ 7fla, ^ 7HS., ^ cf^. 5J1-S1 i^cf. »|f ^5.*^- ^ ^ £l 7)u) sl-q-S 



-fr7l*fl 7fl5.Tr ^ °-t lOOnmSl ej-el-* >£€-tf. 4^1. °fl^H* ^^^7) ^ ITO sl-21 i'S^ ^ v eflf 

c^oj: ^.c}.. a^ol Sjovjos. q.HU^l 5)1^^.5101 ojo.'S. ol i= °.?} *]) ^ Aj «g -7ll4iHfil- S] 5.# °d O.X) 

^ Sl^. "S^ SlS.^ ^-S- Sl«fl, ^ 1 Ml*] 5nm ^^Isl ^<3^(508)* ^^'EhilS.Ai ^7.)-^ ^ oi D) . 

508)-8: !-el°l°lI=(polyimide), ^E) ©1 d1 Olofn) = (polyimideamide), ^el o>nl = (polyamide), o>3^(acrylic) 
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•7U^H(510)fe MgAg 2L^r LiF*4 ^£ #^r°-3. V^IM- ££2) *lS.-f r -g-^earth metaDAS. <S^^cf. 



-R-7)*)l ^^-##(509) « -7H^H.(510)fe *1 a] (3**1-3 o^l, £^ -frA^ 4^. ^e|)* ^off-oj ^4. 

ilz]Z-3-, °fliil=(506) ^TlH XI ; a°is]-(5Ql)< : >l]^ §-*M* ^(partition wall layer)(507)°l ##*1 

7$S.3L ^^^(506)21 507)0.5. go^^lcf. Je.^«j-7fl, -g-2l $]*]±^7\ ^-§-£)jI, 1 g]*) 

2/od tM]2] ^-^^#(507)-i- ^l^sj-i^- 71-1 ^cf. cHoj-^j o. a , g^e; * °. jg-^v^] o|- 3 ^ £fe ##*| #a|°ln|H.5L 



-7ll4iS.(510)<Hlfe 7] ^g-o) aj£ o>ziv|)^(Mg). ejl-(Li). SE^ ^(Ca)-i- 5L^^ ^fl5.7> Af-g^cf. 4^5]. 
Tfl, MgAg(Mg : Ag = 10 : 13] ^-§-3. Mg2* Ag» £tf*H *8S.)3. ^€4. ?H4:H.(510)S. A|-g- 

7 r *'fr 4# ^^"1-2) MgAgAl LiAl ^ LiFAl ^°1 Jfl&S-olM, ^SKla]^ 31^ 

DLC.^Sl 1^^(511)* 2 vfl^l 30nm, OrlWrTfl 5 10 run 2] ^)-t- ^ v £^- ^^^4. DLC 5, v *8r #e^ D r CV 
Dofl 2l«fl «§a^ ^ SlJl, 1001C °1«HH "WE. £r^#(507)2] ofl*l» £ g.g. ^ 014 DLC "4 2] ul]^- 

-§-§!( stress )-°r 3-£r <£S] ofs^-g- £^-*H ^ n 5|o| fissvog. ^g^s. S]-g-*lc}-. DLC ^ 

AVi^Dj- 0 >qe}- CO, CO 2 . ^ H 2 0o)l cflsflA^ *\o]^ 7]%] ^(gas barrier) °1-E.3., ^sj- 0.5. g<3 



£ 13°H^i, i^sjofl Aj-g-s]^ n-^l]^ TFT(203)^ ^-7\]°)B ^2:* £fe €-Fr *H<>H ^-§-s)fe p-*ll^ 

TFT(200)^ 7flo]e ^q-jj). ^o^^s)^ LDD* 5^4. ^£-8: ^sHl 2]sfl cf-g- LDD ^221 TFT* 

% ^ $icf. £ i 3 ofl oj]^ a. ^-g- cl^ol^o,] aj-Bj-ai^] ^-g.sv 5Jo)j7, 0)7]^ cf^. LDD ^2* 

^■fe TFT7]- -i ^-^-ofl ^^S]<H cf-g. 71^-1- ^^trCK>i^^# ^efl ^ OFF ?i^r» n-^fl ^ TFT(203) 
^ ^^r ^<H» fl«fl * -7Ue]<>1 ^°J°1) p-^H^ TFT(200)). =L ^4^., ^ cq^Bl|ol ^-fr 2^ ofl 



£ 14xr ^ v #^ ^(450)2r 3-5. ^(460)^: ?, v ^r ^h}o]^o] £a]^ £^°lcf. ^ ^ 

^-(450)<^) ^^^(511)^1^ -^7)^1 ^M(511)7> ^ojTj *d<&^3l 71^(512) 7-]-o)oj sn^^cf. riEfl 

Ai, -g-^- ^-T-fll- ^1^*1-0.^ "gsll^f ^&a]7)i£, v\ 7fl-*d^icf. FPC(flexible p 

rinted circuit)^ -¥-£-(453)0)1 -¥-2, v ^4. 



ol^lfe£152^ ^-Al£7]- &r ^T-Hlo] Q«El H. DflE^i ^71-^-^- dUl-OliSl ^ ^ tf] Af-g-^ Cf. ^- ^ A] o)) 

21 ^ElH. oflE^i 9.^. c]u>ol^^ 7l^(601)^-oll -¥-§-(602), ^l^Aj s]s.(603), ?! cfl ol e) a} 
^■-i- 3]S.(604)# ^ v ^r4. *L£-2l ^^1^1 TFT(605)^ n-*fl^ TFT^lJl. tIMe b|) aJ (606)^ «fl^i(607) 

2) JSxV^oil ^-o]cf. TllolE uflAl^ 7]|ol es. ^.^ S|s.(603)oll ^^^1 Jl. «fl^i-°r iif ^P-g- ^S.(604)ol] <£;g 

flu)-, ifl^ TFT(605)2^ HEfl»] oj <* o. TFT ( 60 8)2l TflolEofi ol^^cf. 



^^r TFT(608)2l xi\}o)z)^g- ^ ^-^^(609)^) ^^€4- -& ^^^1^ ^^1^^ ^ ^^-^l(609)o)] ^ 

^^(ground electric potential)(^^l (earth electric potential ))?} ^^H^l^. ^Tr *)M TFT(608)2l H. 
efloi o|«^ o. 7 )^i ^33- c^t3Vol^(610)oll o^^^cl-. o.7lsfl rqul-oli(610)2l 7fl^=^lfe ^S] ^oj- ( a. ^Al 
OIHIA-I^ 10 l-H^l 12 v)°l °j7l-^Cl-. 

21-?- °J^/#^ ^VS. -S-sHl-^r FPC(611)ollfe ^P-S- ^Soll Als# #<asl-7| «fl^(oi^ ullAi)( 61 2, 

613) ^ ^1^ : §-^-Al( 6 09)oll <3^^ «flAi(614)ol ^^-^4. aj-^ S hJ-si £01, TFT ^ -R-^ifl c^l- 
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*Ja]o]] 6 

S- 16a vfl*l £ 16e» #313., 1 EE^ 2<*]*\ >M-g-S)^ ftS-Sfl^* ^o«r£r °f|7|- ^^q-. £ 16a MH £ 1 

6e<Hl^i ^sl^r Hh^* a) ^ ^ H ft5i*l]e]-2l *m S.&°] ^sfl 7l^-g- -g-^ ^iS 

5L^8€ 7l]El^(gettering)ol ^sfl^l^ ?}-§- Sftftc]-. 

5L 16a^Ai, 7lft(701)-°r, ^Ift^fe 3-8: °W*lft, 4f f-fl-ft -fr^, ° S V ^ D )^ -§-ifft -Rr£]. S&fe ^.2. 

3 ^^^cf. ^1 i ^^-g- 71^(701)21 &#°\] ^)| i l^ls]-^ 50nm2] ^]3 -& 2^°r CVD<H| 21*11 SiH 

,,. NH 3 , 35 N 2 03 *)] 1 aJ^-S)-^el€- e l-(702)4 100nm2) ^-*]]3 ^Hf^oJ. CVD<Hl slsfl SiH „ 3? N 2 03 

£ *1] 2 ^ftSHJ si ^(703) .2.3. ^1] 1 -8-e) 7l*ofl i^-^ oj-^-eJ -g^o] als^^o.^ sj-xj-sjoj 

3 oil $^s|fe ?)-& 1M*K£* ^^o) 7l^# ^>8*r*r<H] <M-*£|<S. *0 l 7 4^ a A^ <«eHJ ^ SU^f. 

s5]?^ ^3 ift^ ft£.*fl Hll^l ^3:* &5I 2fl 1 ££<aH «KE*fl5K704)°-3 >M-8-€eK *d 

^3j£.S.. ftE*l]s 1 1 -(704)-8- S^H- CVD. °J-^ CVD. SEfc i^e^oH ^«fl 10 tfl*) 100nm2) ^*|]3 

7(3o>^-Bj-Ol_Cf. nVi^e^ o. ^2] ^-fr ^#7] ^ *t| , «] ^ ^ ^ f^t £fe 

«V£2floV( 704)ol] ift€ fti ^ ^i2> !•£-§- ^5.^ 5 x 10 18 atoms/cm 3 °1 ft3 #4i5W 0 t ^-cf. o|s. 
#-8r H|7j^2l ft51*fl2] €31}* HHISfciL, ^S}- o]*, E^( trap ) ^ ^A]o] ^7>Aj^lcf. Zie^ 

S3, nls^ #3(mirror finishK^H- M^) ft-§" ^ ^.fi. ^(oil-free) ^ «fl7l A^Efl-g- 3^ ^1 
§ CVD A]-g-^- J£ft «Wel i^E2l 2fls 7)5111- Af^-sl-^ ^o] h)-^-2)s>4. 



ol°H. £fe ftE3]5f(704)2l a^-Sr 7>#S)-*>^ ^nfl Jr^-a £i=. =4? €iS 5i^€4. 

alE^siSl 2 3 J** 7Hr*Rr #°1] 3l*t# 5^ ^ €^2] oj)3^ l(Fe). M^(Ni). £<t*H(Co), ^-Efl^-(Ru). 3 
f-(Rh), ^eH-(Pd), iif(Os), ol3)#(Ir). »J)^-(Pt), ^e)(Cu), ^ ?(Au)°l i^^. ^7l3^-E) ^ejj^ g).u). 

3 0)Aj-o] xeo) ^4.7). A>^-^| ^ olcj. ^^^0.3, M^O) Ai^S)j7, ^-71)3 1 ifl ^1 100 P piTl2) ^ ^-g- 

ith^Vfe M€ <>H^I 0 1S. -8-^°] i3)M(spinner)3 ?l7)-2)o) ^afl - JE^-^< 705 H^cf. ^ <y7)-£lES. 

*>7] 2)*fl, «1^^^ Sfe >&5L*l|sK704)°11ir H^\A ^«8^cf. ^B)fe i*hs]-fe 

•§-»J{0£^B) nfl-f gj=^r ^Val-a)-# ^^Sfjl, sf^lSl-^rii ^-§-^2) i^ii ^-s)-^ <Hl^s>^ ?H3J^- a^* 

E^lBVol a ^o) ^.Sfl 9+S1-S.3, oMEH«]E fo»o| o) a o V^ O.S ^^-S: ^jfi^l 5°JS)-7ll <&7\% 



^ D ))-i^(705)^r ^^sffe o]<H 2))t!-£)A] ^j, ittjEl^, -gef^n} f-o] rflA] ^ 5i^. 

^°ll-Jt^(705)-a- Hl^^^ ^21* «l£2flnl-(704) ol^ofl o|cf. cJ-a] ^b)-^, t)) l ^9i*H] 

€ ^ ' - 

Hll^^ «V£*fls)-(704)^ 4tnJ-i^(705)^ ^#sH -Pr^^^^l. ^^S^-* "g^^n ^^^4. 

^7) -§-#3-1- AV-g-?}- -g-^-s <H^^, E^ %3;ffl ^H, %^37jl^- a^llfe oV3( xen on arc) 'gH. *\ 

3. %2., JL<& M"S#(sodium) jl<U- AV-g-*l-^ jl# ^^j o)^^(ol^ RTACrapid thermal ann 

ealingHe}- ^l^^fe) 0 ! ^H^* ^^s>o), RTA7> -RrBlsl-cl-. 



RTA7]- aJehs]^, 7f<l -g- 21*1 1 vfl^l 60^ -l-o}-, h}#3]5]-7)] 30 ^fl^l 60^ 1 M]^] 103j, 

aV^-aisl-Tll 2 vfl^l 6S) «l^cf. ^^o_s_^ ^}ZM]^o] ^tV^ 0.5. 600 ifl^) i000°C. 

«f^z!sV7ll 650 lH*1 750r«fl °]3£^- 7><SSl^ ft, <a2]3 ^7j^ ^ ojc). ^. £7 ]. a ^oH) o]f nfl, BlExfl^ 

O.S 7><lSlJl 7)^-(700)^£- ^^i)^l ^^4. ^2lt''-1, B]^^^ ^i-i- ^ A 2. 16boll £A]^1 

-72:1- St£^|Bj-(706)-fr ^^S^^cf. °l^ft ^el^l 2] ft ^^S|fe #nfl-i^-#ol nflofloj. o| 
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443. <H^*8°1 cflA] A)-§-£]^, 500"C^ 4*137)- 1a)4 -g-o> ^5)0^ 4344 44 <1^2l ol^o)] 0)433 ^ 
» 4fe 45L*1|4(704)°1] 3144 ^7)- 4*44- <>1<H4. 7 144 ShESIHq-g- 4444-£4 4^4 44 550 M)3 6 
001C. 44347)1 580°CS) ^± tf\7\°\}*\ #7) 443.3 4*)3* 4444. 33 fit 4fe £ i6b<H] £.a] 

4 44 4-8: 4i*fl 4(706) °1 3444. 

134 34(43 4*|| ^.ajaq cfl4 33 al4)# £o)ji 33 o,* H] 44.51-=. 3*]-g- ^443 3*11 3^ 4 

i» 4fe 4£34(706H) e)|3344 2:44^ 5jo| i^>lc}. A)--g-7}44 31 0)3 4°) a)]^ 400nm 343 444 
4fe "3433 E)lo|^^- ^ YAG 2)1333 a)) 2 *fl 3 J1^44 5.444. 333 34°)]^. 10 33 1000Hz3 4 
4 ^r44* 4^r €^ e)13343 443 90 43 95%3 i^eM 443. 3*j ?2:t 4£*))4(706)4 ^ 
4^4 44 Aj^Eflo)] 10 0 vfl^l 400 mJ/cm 2 3 hJ«£ 5.°l-44. 

0]fif ^-O] f*|)4 33 45.3)14(706)4 433 #"11 4^(3 34*r q^)* 4^4. HIS. oVoflA-] 4 D I) 4^7} 

*447)1 4^33 &34^, =L 3^3 1 x 10 19 atoms/cm 3 3 43 4- ^ «i7} 4°)-4fe '4£*fl 4£: 

TFT ^ 4-E- 4£3l i4t <§44 4 1 434, 44 4>?H 44 t)^^) 3*1) 433 # D fl 4^4 *H34fe 3 3 4 
4344. 



43, 5 I6c<>fl 5L34 44 40} f£f 4£*fl4( 7 06)3 a ^oil 3-^^(707)0] ^zgc)-. 4*>4<>1 

43fe 4347)1 *fl433 &^4. 4344 44fe 444 4<*4 5.2, >,.g-oS O.^ ^.g. ^B]5H 443 441-4 

^4fe 334. 443 4444 £4 444-t^ 4433 44. £44^4, 444 £44 44°" o.s. 3 sl 

€ "H 3^4 ^ 44- 4"g- 4-8" 7)"44 434 44 cfl7HlA^ §4^4 ^El ^ A}.^ i*V5). fe cfl7HlA^ UV SAf 

# ^-n -2.^°il 2]?b ^4 *le]# cfl'Jir^-e.s.. 200 M)4 350°c°il ^4^1 ^ ^ 49! 4 

^ ^=-8: ^-^4°1 ^ajfAS aJ.^-^ ^ ^d-. i ifl3 5nmSl -^^IS. #4A°> CVD, ^2^3, Efe ^2,Kevap 

oration)«fl 2l«fl *g^£ ^-S}-4 0 1 ^t^-£ 4"§-* ^ Si4- 



^rt^oflAi, a>£^14(708)^r 25 250nmSl ^^€4. ^£*11 4(708)£r ?i^3^-S olS^t a>^- 

4fe ^s)E-|igofl ^Aj^ o.Ol vfl4 20 atomic %S\ 3.^^ «1^^^ ^^^4°14. ^ ^14* 

31et-(708)-£- 4^34711 <Hl3°fl4 ¥£t 5, v ^ ^£^14(706)^1 cfl^r ^iei^ 0 J «l*^r ^7>a] - 7 1 7l ^sfl 

evoicf. a]333 -ae)^4°l ^7)sfl ^is S^^l^ ^°11 3)7)^] ^lif 7>3ji SI* nfl, 7flel3 *\°}S.7\ ^611^14. 



^f-(He), M)^-(Ne), 4^^(Ar), 3^€-(Kr), ^ H^lfc(Xe)AS. ^H^H -tl^€ 44 ^ °l^Sl # 

#21 4ife S)7l^l A>^-44. -g- ^^-g- Sj7l^| Q±7} °)£r ±i S ^>^-Sl <4 7H E] 3 A^E-J. ^Ajsj-ji ii\ 7 ) 

%^7\ P)^ 53 £^ ol^- ^'ojoj] slsfl a]- 51^40.5. ^SJ^fe 4^'i5.S. ^4- 4 is] o)^-* ^<ysf 

fedl^ 27>^1 o)^-7l- S>4. 47>4^ «h£314 0 l sfl4s]£^- ^oj^i ^^.3 (dangling bond)* ^^4^ 5l 
014. 4-E- 44fe ^4 ^°J4<H sfl4^1?]^ 5J°14- 27>3 s.~ *«4 7l^lsi oi-g,* ^<y4oi 

^3)44. ^-^4711, ^4^ ofs^( Ar ) > a^§(Kr), E^r H4fe(Xe)4 £0] Ajeis ^cf 34 43S.0I 3. ^ ±7 y 
44* ^ «^4t)1 ^ o] ^-444. 



TflEl^o] 4^144 43Jsq^ 4^*1 47l ^«fl, o] 33°)]^^ °1^2i7> 4:8.44. "S^^fe 44s. oi^^ 
RTA°)1 ei4 0140144. 44s. 44^°1 4^js)4, 4^b1^ 0.5 4*1 12a14 44 450 ^3 600°C2l 441 47HI 
4 4*844. RTA7V4^si4, 7f«4 214 ^= 440] 1 44 6 0^. 44^4t11 30 vfl3 605: 5^3^, 1 ^1*1 104. 
4434711 2 m*l 65l 4444. ^S. 44-°-S.4e1 44^1^ 42] 4-£-b 4^^401 ^43 o.s. 600 4*1 lOOCC, 
4434711 700 i-114 750"C=1] o]3.2.-4 442?^ 4, ^213 0.3. 444 4 44. 
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f-€4. el ^S^H d] a-^. a|tJ ^7lS ^ ?fl<^ *ieH) 2)^^4. 5. 16e°lM. 

^ D fl ^^7)- ^| lH -S-o]. ol-g-s)-^- 7-] e| -cr ^-i^leVSl 7H"S] £o.H.S., -g- 1^3] U] JE^ g, 1 ^ A] ^ ^ 

o)^*V I^B]^ 1 x 10 20 atoms/cm 3 °1^ 2) ^£5. 3j7l*| i^sVfe ^-£^^-(708)* ^S^t-I o) 

^ s\7]M)7} ^7} ^e] «g$HH 7.fl#35M m*l €-i7l- ais^a] ^aj-* u o V «fl«f7l m^o)| 

TflE^ ^^71- fML£ al^^^ «h£*ll^(708)€- ^^91 3l*R afl?!^. *l-§-5=m <H|^< w 0 '-^* S^r 

i«H Al-8-*M 8^ C1F 3 <H] 21*1 °11^, £^(CH 3 X,NOH(tetraethyl ammonium hydroxide)-!- i^sf^ ^ 
-8-^4 "a-^-e] -g-<*j Etfe *)-=£}-^l(hydrazine)l- *V-8-*f-fe ^ °1H ,0 1 € *r SUcf. ^-^#(707)^- o| 
°\)^ ^7\( stopper) 3. -g-^«!-cf. o^o^ ^-«j#(707)^- Ir-t^V^: Af-g^ol ^]7l^c)-. 

o] aj-tf o. S a D )j ^4-2) ^-.£7} 1 x 10 17 atoms/cm 3 °1 ^ fit ^fe uVi^e|-(710)o] £. 16e°11 £ 

A l£ »r4 f-Sfl^lcf. °|2f ^ ?£2] a>£^]^(710)-8: ^nfi ^2] Ju4?- °J*fl ^ efcflS l^J 

Sfe §J=jl JgJg$- Sj-Cfl^ ^3] ^Eflo]cf. 7HA]^jO S . i Z| 1^^- S.^^. ^Aj^ 71-^] Jl ^gt)-. f £f 



S. 17a £ 17c* % V J1S, ^Ajofl gal «l£*ll eK706)°fl #°rSl^ # D fl Tfl &| ^ S]--^ E£ cf 

€- -i^^cl-. 150nm3l ^ fit «V£.«ll ^(706)^1 4i3S a}.^ s] ssi-o] ^^^)cf. cflx) 

n>^3(712)7l- ^aj^j ol-fbfl, AV^elsev^. o)l%)sl<>l ^^s}-(711)* f-tb^. ol^Ai, s)7)sfl s] 

71*11 ^21- 9J. 711 El ^ 4olH(713)# ^Ajsl-^s. £^cHl ^ «V£^ n>(706)^-5L 



ol<>lAi, £ i7b<Hl £Al^ aJ-21- ^-ol, -g-^-s. ol^^ 0 !] 21^1 0.5 1-11*1 12Al^l ^<?> 450 ifl*l 600°C2| cfl 7l ofl <g 

^Bl7> °1 1^sl# ^2,^. ^ «V£^5l-(706)°fl y-o>5i fe ^nfl ^^-e Tfl&l^ A>ols(713)S. 

ol-l-SlJl, 7l7lA^ aoj-^lcl-. 

d>^H ^^^-(711) ^ Tllel^ Afole^ 6]o\X\ ^ ^fe aV£Sllo»-(710)* fslS^ ofl^jofl 31*)) ^7i^cf. 

5>^s. ^aHH] trj-el- «>£*11 bv ( 710)* 1 £^ 22j ^jESfl^ofl <y 7 f^ ^ 

^H8 



^aH) 6 3l 7l^-(710)ofl ^Aj^ ^)] x 4[<grto. s J vfl^ 10nm =^si ^^el^^ol A>^-^ ^ 01 cf. 3 ^1 1 

^ "31 720)o] Hi- ^©1-ol^lcf. £ 29«fl^fe, ^1 1 ; a°isl-(720)ol A}-g-£lj7, 6«Hl "4^ fit 

HV£^l^-(706), ^"^#(707), ^£^1^(708), ^ sl7l5fl ^iS «VS.afl°l-(709)ol 2j^sl°i >fl ^ % * ^ ^ °| 

^al-t ^ # D 11 tiife -tti ^-e^Ai £fe -tlri^l 3l«i) a-Efl tsl^Jcf. cq-aH , ^ 1 ^^ovo.^ 

^^21^^* Al-g-81-fe 71^ fit aV£^5j-(706)*.S.-¥-El «V£A11 5^(708), Sl7lsfl «±S'E^« 
aV£5)lel-(709)*.S2| #n)) «>1 -8-«>l«r>ll ^4. 
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H) 3 ^7)7} 3. 4^ 3.7]7\ C\ tH^Jo)) n^-ej. 3)o]E]74 ^ TflolJEAloll^o} u fl74 *) o) 

°14 4*14 4 &7fl Sl£4. o)]# *<4 ajaH £A |^ ^ 45go.iL n) £4 7 J14 u)^-( aperture ratio) 

4 *144 4 $1*14. 4€" cflol&)AH ^ ^1 ol S 3j5x.fi. ^^5^0] S£,g. ™^o] Aj.-g-5q.ojL 5)-^ 37 |7V 

c]i#^]ol cqH r o|^7> VGA efltsl 514 D ^£f 7>^ nfl^, 480 7fl°lS Hfl4 ^ 640 ufl4°l oij, XGA efl^^ 
734<HH4 768 Tlloje u))ai r. 10 24 ii ufl^ol 014. u|^#e)|o| cg-cdo} ^.tg a7 |ofl cfl ifl . 13 4*1 tl^-t^H^ 
cfl4A) z)o| 7r 340 mm£ 4^sq*14, o]^ i 8 cli4ej|o)o)l cflsfl 46 o mmo^. 4 ^ *H fe- x)<£ £-t)];*}4 6)) 
ls r j7 0)5^4 c],i#eflol c) u r ol ^ o)] <H wfl^iofl #0)^ a o v«^_ 7)1^-44. 

4 4*l°H£l TFT TflolS ?j^-g- *Ja]o|| 1 -*UH1 \o\\A]S\ £0) ^o]^ 2 7}7] 4°J 24 JE^AjnVol 

^44. Al ^ Cu7> 7]7l4 7fl as uj-^-ajsj-jT, 5£gv ^o. t^Aj-fi 4^4. zte^u)-, A l ^ Cu^r <M ^ 4^HI tflsj] 
°1— ^-E- ^4*H4 44. 



4^44 cfl-g-Sj o.S.fe 7H°lJ= ^044^ ^sKr 711 1 £^4°-S £444 ^ £43444 44 £4^4 *HS. 
Mo ^ W4 £°1 £4 4^4 4tt TflJLl- 444^1, Al 9? Cu^l 444 *1*147] 34 4^-2^ 4 $1 

7fl S# 444^r 5J°1 i4€4. 4 2 £#^44 Al Sl^ CuS. ^^sli, 7)1 3 £*i^4£- Ti £tt Wl- 444°1 
^44. £4^4°!] ^ A o3^ uflTj^al ^S=. aj^g. 4^jl, a]s^ ^Tfl 443^ Al SE^ Cu4 iL^sl-71 ^tb 



S 18^ 711o]e ^i^-, cflolelAi, ^ 711211^1^^74^- ^^s r 7l ^«11 W ev<>l 71) l £^^01-0.3. Af-g-El^, A l *t<>] 4 2 
£? j^DVo. s A r -g-sl:n., Ti ^-°1 711 3 E^J^slAS A r ^-sl^ oj]# £7|*Vcf. s] S «.«.( 2 05) ^ «1 -^-§-(206) 
o. ^aH) ion nl-Bf ^-^^cf ' 

^1 1 ^l^' ^b)°11^, ICP <H1^ ^-^71- Aj-^-sl^, BC1 3 . Cl 2 . ^ 0 2 A <HH! 7l^lS. A r -g-£ljl, ZL *•§- u] -^^ 6 5 : 10 
: 53. -i^£lJl, <a-^-Sr 1.2 PaS. ^^^14. 2.^4^ ^^^r ^^^^.S. -g-S] HVoH^ElS.^- 7|^o)1 o] 7 )_^ 

cf. o]e^*1 S?i5Hl A i, Al -Hl^slJl, oll^ 71^11^ CF 4 , Cl 2 , ^ 0 2 5. ^sfol(J:f- ul-g-^. 2 5 : 25 : 10^-S. ^ 
=S ) W el-* o( slcf. 

Afl 2 <H1 ^e)<>llAl^ BC1 3 ^ Cl 2 7l- o)l^i 7l5fls aJ-^-hIji, u]^-ol 20 : 60.2.3. ^^sl^l, ^.S. #^1 

Hj-ol^islis. 7l^#oil jt^^ ^^ol °l7}-^cf. J. £^3., Al 44 Ti 4-Sr Aiejajo.s. °ll ^ , £ 18 
oil £^1?1 *)1 2 ^^^1 ^^-(127 iflTil 129) « 7)1 2 *g#Sl «fl^i(130 ^fl^l 132)-g- ^^^4(^1^- ^ 4 1 £ 

#^4(127e vfl^l 132e), 4 2 £^i^4(127f vfl^l 132 f), ^ t)) 3 i^i^4(127g i-U*l 132g)^-S. ^^j€4). 

£ 18^1^, ufl^l Tl^J-o. A1S .«-El cl|olEl74(i3i) * TflolETH^. ^Tj^-o.^ ^-01.714. 447^, 7]4^. 4 91 

oi4oj ^ ^.§-(4^ 27l)* 4^ ^^»5fl°l ni4°l^°fl ^j-§-* S14. ^*H1 54 £^1^1 44 ^4°] 
^o^ ^-^-Ajii. ^-ol uflTHo) xl .f r nj£f Aj-=-Al7lji 40.^, c u 7f uflTHoi] aj^44. Cu «114-& Al U114 Ji4 ^7l 
01^.011 cflsfl c-i fe-g. 7144 4^ 5J4 44. 

■s A l °11 10 

*Mo|i 1 2<^1 £44 21) is] n-^H^ TFTfe ^7l4S°ll^ ^4 15<H1 44fe ^i(44^47fl, °A) nf- 1 

3 44^1 4711, fi)S ^H'i ^ ^-44^ 4£Sfl44 £^4*.S.^i ^^(enhancement type) TF 

T afe 7-14^ (depression type) TFT7> ^ 4 214. n-*fl\i TFT7V NMOS 5] 3.4 4^4^.4 5:44 "11, 27l|£l ^ 
^I'S TFT£l 2:4-Br EEMOS 7)1 ^4 Ji, TFT ^ *)4*?! TFT^i EDMOS 3]S.-1- 7ll-5-t!4. 



EEMOS S1S.21 o)l^ £ i9 a o)l JiAlslJi, EDMOS c^l^ £_ i 9h c]] £7^4. s. 19a<>llAi, (31, 32')rr £^ 4 
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^ n-^H^ TFT(ol^ E NTFTB]- H-E^cf. £ 19b°lH, (33)* E NTFT* ^-Ej-MlJl. (34)^ 

n-^B^ TFT(°14-- D NTFTef ^H^)* £ 19 a g| £ 19b<HH. VDHfe <$S| #°h Vo I ?]7f5]^ ^ 

3 ^-^(°o l £] 33 *^a>-t- M-Ef^^uL, VDL-8- -g-sl H^o] HA^^ #3 ^-^--td(-S-e) *m -^^)# M-Ef\flcf. 

-§-2} €3 ^^-8- 3*1 3<H2] aJSJ ^-3(3*1 *m -?^*!H * ^ 5icf. 



i 20a ^ £ 20b^r £ 19a«H 5^1 S EEMOS £ 19b°fl £-M<a EDMOS SlSsL^-El *)]^£l* 4=1 B 

B el]^)iEl^ £A)?|-cf. £ 20a ^ S. 20b«l|*1. (40, 41)* SU— IS-(flip-flop) M-Ef^Acf. (42, 43) 

-g- E NTFT» M-El-Hil^. E NTFT(42)2) TlM^fe #ej ^15:(CL)# ^r^Ka, E NTFT(43)2) TlMe^. a}*) =.^s) 
#3 ^Ji (CL _ )» =r^l^. <y»1&l^ (44)S M-eHHji, £ 20b*Hl aj-af -go], £ i9a<Hl EEMOS Sj 

5. £fe £. 19b<Hl EDMOS 2)3.* ^l-g-^-cf. 4eH, c]^£)]ol clHj-olis] ^--f- 3|3°1H ££ TFT°I) 

n-^H^ TFT* %o] 7>%-s>4. 

-g*H 11 

iit ^ TflolH^ ^-f- 5|5L7|- S.-^ ^a|<^1 102] E^ NTFT3. ^S)^ ofl-i- ^^t.^. rz. ^* £ 21 

ifl*) S. 23-1- %JLS. ^o]^. -S- ^1^0)]^ ^he efl^l^HH cH^^l n-^fl ^ TFTS. c)sc4-l- Af-g-^-cf. 

i 24tt ^g- 35.2) ofl-i- £A]sVcf. £ 25°lH, 7l3L(1000)* TlMS^ ^-g- 5)3.2] ufEj-ufl 

(1001)* 7flolH# ^g- S]S.2l tHa) *y-§- u|-E}-vflcf. u]a] tH-2] tHaU^s] ^7))7f ^*>£m 

^^1, 7lHS# c]^d1(1000)7> l^^tf. c}iaci (1000)2) >4^(^i^^o]e)- ^sM^)* (1002)5. M-Eftfl 
^icf. ^4(1002) ^<HM, <3"l7H^ ^ Al, A - KA12] ^-^^^ ^afl^l ^1^), A2, A " 2(A22} «jr^i^l 

^ ^p-=fl^l An, A "n(An^ ^-g- ^-sfl^l ^1J:)°1 ^sj-Tfl, 2n ^^^^1 afl^^cf. ^ 

71- VGA 3|>g c]i#eflo)s. ^ ^ 7 ^ig > ^jojE u])Ai2l 480O1JELS., 9 «m( n = 9 )o]) cfl^-g)- 

^ -ti^^d, ^ fsH 187H -idSj^H ^^cf. ^l@{Ai(1002)* £ 22^1 E}-o] oj £ofl a) 3:^. ^^^4. £ 22 

°)1 £Al^ uj-fil- -y-ol, A121 ^3}-^7l- IS. ^«H^ nfl, A221 Ziel 2 _1 afloli, A321 ^^fe ^-2] 2 -2 «H °1 

jL. An2l ^s}-^^ US) 2- (n - n «H°lcl-. ■ 

#J1 7l5:(1003a)^ 2ft 1 itflol^l NAND S]S (a*!, NAND ^°le}- ^*H^lfe)* M-El-vflji, (1003b)fe ^ 2 iefl 
ol^l NAND 35. -I- M-Ej-vflJl, £t_l (1003c)fe *\] n ^Eflol^] NAND A^-Sjfe- NAND S)S.2| 

Tflole ^ofl cfl-g-sfjl, ^7l^^ n7 llS] NAND 3)S.7> ^^14. ?};^>7ll, ^-^21 cl^c-l(lOOO)^ 4^21 

NAND ^^€4. 

4 NAND ^S_(1003a *4l*l 1003c)fe n-^11^ TFT(1004 ifl^l 1009)21 S^-S- ^^cf. -^^IS., z| NAND S]S.(1 

003)<H1^ 2n7ll TFT71- TO-g^cf. n -^ll^ TFT(1004 i-fl^l 1009)^ AA ^d^<d(1002)(Al, A _ 1, A2. A" 2 

An, A" n) ^ sHH) ?\}o]ms. ^t}. 

NAND slSdOOSa)^^), Al. A2 An(ol# ^ 2j=2l ^ej^iolHl- ^bH^c).) ^ ^l-i^oil Tflole = z^- 

4 n-^H^ TFT(1004 Ml^l 1006)^ ^S. ^^2. «a^£li, ^-f -g-2l *m ^-^(y D| )(1010) ^ ^ 

* Sell?! 1 ?] #^^(1011)o)l <S^€4. ^ A" 1, A" 2 A ~ n(°l# ^-2] ^ej^olEf -sisH^l^) f 1 ^^oi) 

<ai€ Tlloles. zl-z} n-^fl ^ TFT(1007 ifl^l 1009)^- -HS. a] ^5. °4^£) JL, SlS.2) #^-^-<Hl ^l^lsl-^ n-^11 
\3 TFT(1009)^ <S2l -§-^-^i(V DH X1012H1 <S^€ ^r'S, flsL2l q.# #^-§-oil 21^51-^ n -511 

'•A TFT(1007)^ #^^1(1011)^1 ssfltl^- tk^. 
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A o V ^ HfSf t^s] 4 NAND aj|S n 7fl^ n-^vg TFT4 *3^sL n7|]°l n -^^ TF 

T» 5.*>-*V^. n-*))^ TFT*} ^^3] ^£ n7fls] NAND s)5.(1003a 1003cHH flsofl 44 4 

^4. cfA| ^«J.g, £ sj-q-oj #a^(i011)<£ol ^Hio,] ^^^(1002)* #<HH *)^s]o] #^^( 

1011)* -tl^Sf^ ^!3ll- ^^]*Vcf. 

*Hs| -fry (1001)* NAND 5}3.(1003a 1003c)<H] 44 zfz| cf^s} tH^(ioi3a 1013c)S ^€4. *H 
3)(1013a 1013c)fe ^-S- u o v ^-5.S. fi-f- ^€ ^ &4- 

4 *Hb|( 1013a 1013c)fe n-*H^ TFTU014 >-fl*l 1016)5. ^-^€4. ^^;d]s.^-eH <i| #^<d(1011)£- n -*ll 
^ TFT(1014)(*)] IS) n-*H-d TFT)2l 7flo) S5 . °J?j?14. n -*fl^ TFT(1014)£r 4ii5L <gal #3 ^^J(V D „ ) 
(1017)1- <M-8-*|-Jl. =e)|°]AS. q-fl o| ^oje nl)Ai(1018)l- 4~8-£4. n-*H\i TFT(1015)(^] 2S) n " 

-*H"i TFT)fe 7flo|E S ofo] *$<d(V DH )(1017)# AV^ji, ±i£ -g-s] *}3 ?^(V DI . )(1019)*4~8- 
4:2, SE^: = E1]°1 fl-tf ON ^"Efls. -fMSlfe t)1o]e ^(1018)1 ^^Vcf. 

cfAl §s>^, a. ej-^o} z| tH3l(l013a Ml*l 1013c)^ 13] TFT(n-^H^ TFT(1014)), ^ tJ] 13] n -*ll 

£ TFT4 aj|S <a^SlJl 7)1 1SJ n-^fl^ TFTSj E^l»]t TlHSS. A]-§-4^ $ 22| n-^H^ TFT(n-*H\S TFT( 
1015) )-» £fe4. 

n-*^4 TFT(1016)(*)1 33] n-^ TFT)^' Tflolss. b]^ a] jr a] ( Reset) .g. A}~g-4ji, ±±2. £-3] ^-g-A) (v 
dl )(1019)-§- *>*^J1. SEfl«y O.S TflojE nflAi( 1018 )^. Af-g^Cf. -g-fij ^^A)(y D| )(1019)-fr 3*1 aJ^A) 

(GND)ol sj ^ ^cf. 

n-^H^ TFT(1015)(W1)2] *H<=g-=-4 n-*H^ TFT(1014)(W2)^ ^^^^ Wl < W2« "L^M^Icf. ^1] 
£ Afl-i ^o)^! ^o] «V^o.s 5)1^ tgAj ^oa 7 jo]^. ^*14. 

aWl013a)^r 4-g"4 *4#4- -§-2) ^^o) <d(1011)«H "a^Mfe n-^fl^ TFT(1014)^ 0 

FF E l) ( -*H s °1 ^•Efl)°fl 5U4. tb^. n-^^ TFT(1015)fe MON ^-El)(5H^ol a}-^^ Aj. E) l)o)l 

-1-2] xj^ ^a)( 10 19)2} Aloj-o| 7l|olE uflAjdoiS)^ °]7>^cf. 



°£3] Ai<y-ol #^Aj( 10 ii)o)l o]7}-^ nfl, n-^ TFT (1014)^ ON €4. °]^, ^oje h1)a)( 10 18)S) xi^)^ 

n— ^ TFT(1014)2] TFT(1015)£l Ji4 3.7] ^€-<Hl n-^fl^ TFT(1014)^2] #^ 

ofl aisfl «gfl=* -£fecf. n "ffal *^9(1017)S1 Q<&o} ^o|e m^(i018)ofl ?]7>^cf. =Li&x\, t^o}^ 

»fl-id(1018)* <$3] ^oj-o] #e|Al(ioil)o)] o] 7 >^l nfl oj:o] ^oj-(^^ ^V* s| n-^lj^ TFTii ON 

A l7lfe ^<a-)* #^^-4. tt-^, #^7H(1011)^l ^oj-o] oi7>« nfl, TflojE uj) aH( 10 18)^- -g-Sj Ajoj- (S j^ 

2] i^^J iAfS. Aj.^-5)^. n -^fl^ TFT* OFF A]7l^- Ajoj-)^. ^^SVcf. 



n-^H^ TFT(1016)^ 7llo)e uflAl(ioi8)ofl °l7>5]^ <^3] Q*3. -§-2] &1 ^ 

^■§-€4. ^-^^l-Tfl, n-*))\i TFT(1016)^ -g-Sl ^^^1 Tlloje Hj^doisH <?l7VsliS. ^ojs uflA)( 1018) ^ Aj 
^ ^ ^Jl» «a^«-tf. ^efu|-, n-Afl^ TFT(1016)fe ^^=€ Si 4- 

Aj7l2f Z>ol -g-^Sf^ TllolE^ S)^.^ 7]]olE aflAl-g- s>uf^ Aiei^cf. cf-g-ofl^, iit ^ S1SS| ?27} £ 

26^11 £^€4. £ 26<H1 5)3.^ cjsc-1(i021), 2fl^l(1022). ^ ^ -fr^(l023)* it*h«}-4. ^ 

SD|(1021) 3! *H3) -8-^(1023)21 7flo]E^ ^-g- S1S.S1 * u|B| -a-^^f s.z>o.s.S.. ^7lAi^. zi ^ 

flo] ^^cl-. 

£ 23S1 ^p-S- 21S.S] ^-f , 2fl^l(1022)-& ^ 1 ^tflolAl Efl^(1024) ^ 711 2 iEfl°l*l efl^l (1025)5. 

4. 7)1 l ^EflolAl Efl^l (1024) ^ A 2 iEflo]Al Efl^l(1025)fe 21-zJ- m7 fl2l n-*H£ TFT(1026a Mj^l 1026c)S. 

4^21 -B-^(1027)* ^^4. c1^cUl021)S.ifEl2l #^^(1028)* A -^-^(1027)* ^«Hir m 

7fl2l n- ^1) s TFT(1026a ifl^l 1026c)2l Tfloleo)) <a^^cf. 7 )i m£ «3 SJ ^ uj-Ef^cf. 
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Q»}°]±7} ofl* #<H. VGA e)|t c]itJl]o| 7l^~g- 7}x]«£, 64071)2) ±+ nfl^o] oicf. m = 12J pfl, ji 
NAND 2)52) 4^ £tb 640°):n, 2Q7^9\ a}e»a|(10 *\^\ cfl-§-5)-fe)o) gjjS_5(-cf. m = 8<y -9.^5]^ 
NAND 2)5£r 80o)Jl, 147fl2] <d^^(7 H)H°1) cfl-§-5Rr)ol €-2.S)-ch #af*ML -9.^5)^ NAND 2)52) ii 
BflAlsl M?l ^-f M/m°lcl-. 

n— ^fl ^ TFT(1026a M)*l 1026c)2] iife ^ ^li^d(Vl, V2 Vk)(1029)<H) <a^€^. ^S-S., ° 0 l 

oj ^cj-o) #^<d(1028)<Hl <?l7l-^ nfl, n-^fl^ TFT(1026a 1026c)fe ON ^3)^. $3L. 4 TFT2}- <S^€ 

1*5-7} <?]3|€<4. <a^^ alcl.2. ^Slfe n-^Hg TFT(1026a M)*l 1026cHl 7 AA 

(1030a M)*l 1030c)°l) -fM^cf. 

*1| 2 ^tflol^l h))*1(1025)^ cf^r^ 71^- -B- l ?J(1027b)# 5^tf. 7)-& -R-^(1027b)-g- m7l)2l n-^fl ^ TFT(10 
31a M)*l 1031c)3. ^^^cf. n-*Hg TFT(1031a M)*l 1031c)2j Tflo] 2.=- ej)^ aIJla-kk^W) ^^sl 
n—*t)\i TFT(1031a «-fl*l 1031c)^ efl*l ^5^(1032)°)] <?]7HJ nfl on ^eH^ €4. 

J3. -7H a)) a) El (1030a MH 1030cHl -&-*|£)^ a]^ 6\tS\ n -^^ TFT(1031a 1031cH 

•711 21) a) e)( 1033a yfl*l 1033c)<H] 2)S|) ^-*l£c}-. ^aH), 7fl^A)El(i030a D)*) 1030cH) -fr^S)^ tlS-^ *H 3) -2-^ 

(1023) £.3. W%k&r. ^ ^l31^r £ 21°)H -M^S)^ h>2)- £o) a)^-!- ufl ^1( 1034 )<Hl #^^4- 

A o v #€ 3)^8 Jf-g- ^ ^ 3)5^ TilolEs 2) 5 ?2 2|5# n-^H^ TFT^ili?- 1>f AS 

S.^- n-^H-i TFTS ^€ ^ Slcf. & ^a)^ ^Sfe aJaH) i afe 2<Hl^£l tije] J± nfle^ 7)^01 ^.g. 3] 

-^t-H 12 

& ^AH)o))A-l fe , ojj^a. DflEd^ ^^.o^ C]^#efl0l cjHl-oli^A-] S] S ^^2) 7} ^3f7|], £ 

^AHl^ ^aH) 1 ^ 2<H1^ p-^H^ TFT7 > i^i ^p.^. flS R| TflolEi ^5,^1 Af^-Sjfe ^-¥-0)cf. 

p-^"i TFT* 74-8-5}-^ z)3LK\7\ 4=1 efl^liEl^ cfl^l^tq-. £ 24^ ^o]e^ ^ ^ ^m. ^ 

£ 24<Hl7-i, ^-i«lJ:(1200)fe 7flo]E^ ^.Ig. 5)^2) C) -7C-)# M-EflfljL, (1201)^8: TflolE^ ^ 5)5.21 »1 IB) 4j 7d 
"I: M-E}-H!)Cf. C^7lA-), U]3) AflAj^ c)-^,^ l^5l(Bl3l) ^7) )7> ^) aj £) ^ JjL^-g- *J Ci^-o), a] ^ o] ^ ^Eflo^l 

<H)7-i °lo)*]^ ^Eflolx|oj ^il^SM S^JI 7)^-1- t+E^-i ^ Olfe 3)S* ^1*14. 

ol^)^ 7)| o]e^ c|sc-](l200)7l- -M^^cf. #jiai3:(1202)fe- c)sn)( 1200)2) <y ^ ai ^^(o)^. -£m}o}^ sj§H 
^lfe)# M-Efvfljl, iicf s-^s).^ Al. A" KAl^l cflsfl HV^^ ^-^-i- ^ ^131), A2, A ~ 2(A2<Hl cflsfl aV^^ 
1- 4fe ^5:) An> ^ A - n (An<Hl rflsfl Hl^^ 70^)^ q-E^t}. i^-E- ^S. s)-^, o) ^ 2n7H 

Al^AjS) ^fe Tflols^. ^ SlsoflA-) 7flo]E ufl4i ^ ^THS ^^^cf. oj]^ ^-o], V GA C)^#Efloll- 

^tb^'i ^Tlo) afl^-S]^ 4807fl 7l|ole HflAlo) 4^ <H , 9 HjEo)] cflsfl ^)^S)S.^# 187)) TvlejAl^. ^.^.^ 

C)-(n = 99J T^-a-ofl Cll-§-S)-^). AiHBAl( 12 02)-a: £ 252) E|o)^icH) iA)^l A) jrs.,g- ^^^}-Cf. i 25^1) £7,)^ ul2)- 

A12] ^B)-^7l- IS. K^Qzm-JL 7>^*1-^, A22] ^4^^ 2 - 1 3. SA]^ ^ 51j7, A32] ^sf^^ 2 " 2 S. a a) 
€ ^ SflJI. An2) ^^fe 2- < "- 1) aaA]i^s(c}. 

*jl€i(1203a)fe- a|| 1 ^Eflo)^ NAND 5) jg.(NAND -fflS %'sM^l^)» i+Ej-ifljl. (1203b, 1203c)^ ^z)" ^1 2 
•^tflojx] ^ n iEflo]^]o] NAND S]S.# i-M^cf. NAND 5)5.2) ^.^-5)^ -p^- 7flo]s uflA)^ ^sq. s.^ 
sfTfl «^7)A^ n7l)2l NAND 2)5.71- ^.^cf. cfA) ^ l 3 0 11 >4-& ^S^(1200)fe cf^2) NAND 2)55 ^ 
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A NAND s)3(1203a 1203c)«H]^fe p-^H^ TFT(1204 tfl*l 1209)7]- 2i^°\ NAND 3)5.* 

7)]3., NAND fl3(1203)°)H^ 2n7l]2l TFT71- Aj-g-jgcl-. ci^o], p-Afl^ TFT(1204 lfl^l 1209)31 Tflole^ 

*J<B!4i(1202)(Al, A" 1. A2, A"2 An, A " n) # <3^€4- 

°1 NAND 3 3.(1 203a HMfc, zfzj- Al. A2 AnC^^l AHajAjoleJ. * ?H] Tflo] 

S# £fe p-fllg TFT(1204 Mj^l 1206)7}- ^S. ^S^, SE^- ^-f i^<?J <£2] ^Sj ^ »Hti(V DH )(1 

210H] ^TjslJi, ^f- J=e]|°] #^^i(1200)<Hl "l^c]-. AA A " 1, A" 2 A " n(-§-s] <d^^o|B). 

sH^lfe) # °JS]o] ^jofl <£;gjg tHo)e 4^^] p-^fl^ TFT(1207 Ml*) 1209)^ *f3. ^llS. ^^ji, S] 

sL2] «• S-f-S-ofl ^^lsf^ p-^fl^ TFT(1209)21 %9\ ^ ufl^(v DL )(1212)<H) XL, 3] 3.21 cf 

^-g-°)l 3*lsHr p-*fl^ TFT(1207)S) = 31<?J°1 #^Ai(1211)<Hl ^^^cf. 



A o v #^ £ l^^l NAND 33.^ 2115. ^7|^ £g$(oJ ^-foflfe p-^H^ TFT)2j n 7fl TFT 

^%3, $ 5E*i^(o] ^-foflfe p-^flVi TFT)2l n 7fl TFT# ifj-fjc}-. n7ll NAND 3]3(1203a ifl*l 12 

03c)«HMfc p-^H^ TFT2}- 4°l2] 2.=- S^o] Ajs *}-§--§- i£cf. cJ-a] ^i}^, #^^i(1211)-& 

°1* ^ Sl-M-^l-o] ^2].£^ HS-^ £34(1211)01 & £*>ajo.s. ^iejsl^s. ^&^(U02) 

«H1 ^S^. 



oHAl, ^31(1201)^ NAND 3)3(1203a vfl*l 1203c)°ll cfl-g-S]-'^ cH^2] ul.aK 1213a i-H*] 1213c)3 ^ 
€4. «l*l (1213a ifl*l 1213c)fe 7>^ ^ 2}-§"lr ^^H** *tf. 

c-l^-ol, wj3l(l213a vfl^l 1213c)-& $ S^^s) TFT°1 p-^fl^ TFT(1214 ifl*l 1216)3. ^-g^. ^SL^lS.^ 
2] #^ A i(1211)-8: cfl-g-^}^- p-^ TFT(1214)(^- -£^111 2] 4 121 TFT)2] TflolE^. <y B^cf. p -s}|^ TFT( 1 
214)fe ^^.S. *m ii uH^d(GND)(1217)^- ^^-sj-ji, ^ ^o) o.3 TflolM Bfl-g(i218)-g- ^-g-^-cf. c-J^-o), 
p-Sfll TFT(1215)(tt i^i^2l ^1 22} TFT)-fe 7flo)E3. 3*1 #3 4:^^(1217)1- A>^-sfjz, iiS <#$\ 
ii^(V DH )(1219)* -*>-8-«m, ^ el]?! -2-3. ON 4 v Efll- -fr*ls>fe 7])o} e Hfl-a(i218)-i- ^>-8-*cf. 

c}a) iJ-sl-ia, a. ^-^oi) cq-s. z]- h} 3l(i213a ifl^l 1213c)fe £^^21 *fl 12} TFT(p-*l]^ TFT(1214))# i^h 
t\jL, SLfV «1 £?i^2l ^1 121 TFT<H1 zj^3 <a^S)jl Sefl°l ^_3 & £^^2] ^1 12] TFT2] 7)]°lH 1- ^l-^sl-fe tb 
£■^^21 *!l 22] TFT(p-^H^ TFT(1215))1- i^cf. 

c-13-ol, p-^H'i TFT(1216)(«- £?i^2] ^1 321 TFT)-fe Tflole^. Ej^ji a) (Reset)* AV-g-Sfji, <&2\ ^ 

^ ii^(1219)* Aj-g-*>j7, E?ll?!i£ Tflole uflAl( 12 l8)-i: AV-g-Bj-cf. ^a] ^a] ii/j ( i 2 17)-& ^-2] ^g) 

ii{i(^f2l i«l^ 4:71-3. A>^-£)^ p-;flv3 TFT71- ON ^-Efl3 SlTfl 5^ ^ 0 J-^- ^l^-^-7l 2} ^ ^ ^^<d)O.S. 

°1 ^-t-, p-^B^ TFT(1215)2] JMf(WlA£ q-El-ifl*lfe) ^ p-^fl^ TFT(1214)2l ^fl^s.(W23 q-El-ifl^l fe)-g- 
Wl < W22] ^-^1* nl^Al^cf. ^1^#^ Afl^ zJoH « 0 V*j=o.3 ^^S] zjol* 41^4. 

o]3l(1213a)^ zj-o] ^■^cf. 2J=2l ^<y-ol #^>«1(1211)°)1 <?j7>SlaI Al?V ^71 &*V, TFt(l 

214)^- OFF Aj-Eflofl Xlcf(^, Zt sfl^o] ^Ajs|^] 2J:^cf). p-Afl^ TFT(1215)7> ^ ON #9H1 Sl^-°3( 

^, ^^°1 ^^S)°3.), «y=Sl i^( 12 l9)2] 7flo]e uflAj( 12 i8)<Hl "?j7l-^cf. 

tt^, *2] #<y-ol #^Ai(1211)oll <?j7l-£l^- 7J o., p-*H^ TFT(1214)^- ON ^^S. °1 ^-T-^lfe. p-^fl^i T 

FT(1214)2l All^s."ol p-AHW TFT(1215) lief d) ^ o.H.3, 7)1 o)e uflAj(i 2 i 8 )2l x)21^ p-^D^ TFT(1214)2) 
%^o!]7-i #^=11 2} 3)1 ^=>1 ^^JL, zio]} 2js!l --g^} ii-ti( 1217)2] ^7} 7flo]s all -'ii ( 12 1 8)°1| tl7l-sl7ll ^ 

4. 
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•4^1, Hfl^dCl218)^ -8-2] ^<y-o] #^Al(1211)ot] q -§-2] ^oj-g; #^§1- j) (3] ^s] 

±z}3. 74-g-S) p-^H^ TFT7V0N ^Efls. sjTfl sj.^) ojo] ^joj-ol #aAl( 12 ll)o)) o]7>S) JI oJ-§- nfl^ ojo] ^ 

°« v -§- i^^l i^J-S Aj-g-S} p-*H^ TFT7> OFF -#^2. 5j?fl S^). 

p-*H\3 TFT(1216)^r -g-2j *}<y-ol °17}-S| ji t1]o1.e «)|Aj(i2i8)°l <$9\ &<$o_£, #<H l^Tl] sffe b)^ ^ 
91 Sis Aj-g-^cf. a ^ojE H))^i(1218)el ^a) ^7l7> ^2] ^<y-ol 7)lo]e Bl]#(l218)<H] 9j7fEli 

s. ^ajj a] ^7}- °J«^cf. p-*B^ TFT(1216)^ Ag^m. ^ Si** «*H°> 

>8-^-5.S. -g^SRr 7flo]H# 7l| o]e ufl^o] ^eH*} o. S -tl^^cf. o] nfl, ^-g- SJ.S2] ^-2 

^ £ 26^1 S^l^cf. -£ 26^1 u><4 ^-°r ~f t "W" 3)S^r nisei (1301), eU*](1302), ^ 1303)1 

clael(i301) ^ »l3l(1303)7> z|z^ TlHS^ -?-g sl-SL^ ^-21 7>^SS., <^7|*]^ -y^o] Tggf 

€4. 



£ 25°fl rfci^f 3)3.2] 7^^-, Efl^l(1302)^ *l] 1 iel]°H sfl*l(1304) 2 ^Eflo|^] E)l *]( 1305)5. 

^£4. 1 ^Ellol^l Efl^l(i304) ?J ^1 2 itlH*] zfl*)(1305) cf^a] 7l£- -3-^(1307)* i^^ji, o] 

** zfrzj- m7fl^ p-^fl^ TFT(1306a *|7] 1306c)3. ^^t}. c]jiDl(l301)3.-if E] ^ #3)^(1308)^ 7]& o. y 
(1307)* H^fe- m7flel p-*l)<i TFT(1306a ^fl*l 1306c)2] z+ tIHeo]) 9J^€4- m ^ <y°]<>] ^oj-j- ^ 

S-sftxjo): *lcf. 



a]]!- ^ol, VGA c|^-g3]o]<i) % -2-, ti^o] ^fc 640olcf. m = 19J .2.^-51^ NAND 313.2] 

-1-^ £*1 640°1 Ji, 207flS) ^1^^(10 H]Sofl tfl-g-§>^)^ Tll^HlSl =L^. ?I«°-5_, m = 8<S ^ 

IL?1 NAND 513.2] ^fe 80°1 Jl, ^-2.^: ^d^^Sl ^ 14(7 «1H^1 cfl-g-sl-fe)^] 4. ^, »H^2l M^el- 7f 
€-9-^: NAND 3)5.2] M/m^-S. =^ o^cf. 

p-^H^ TFT(1306a vfl^l 1306c)2l ii^ «l£l-2- ^15l^(Vl, V2, .... Vk)( 1309)^1 9i^«4. ^, -§-2l ^<a- 
«1 #3^(1308)ofl 2j7f^ a)), p-^11^ TFT(1306a *-fl*M306c)fe S.^ *^H1 ON ^"EflS ^o}vsL, U]cl^_ A]i7l- 
^zl- cfi-§-*l-fe p-*flHi TFT(1306a Ml^l 1306c)S. °ls]- £o\ ^o]^l Hlcl^. AiJife z]-z]- n°fl 2i^^ -711 sfl 

*1 Ei( 1310a vfl*l 1310c)»)l -B-^mcl-. 

c-l^-o], ^ 2 ^3H*1 E)1S1(1305)^- z^z^ m7flsl p-^11^ TFT(1311a ^fl^l 1311c)S 7]^- -B-y 

(1307b)l i«-*!-cl-. p-^11^ TFT(1311a ifl^l 1311c)2l S^. Tflole^ sfl^| A)s:Ai(l312)^l <a^£lS.5-. -§-2] *1 
<a-°l efi^l ^1^^(1312)^1 9J7}S3 nfl, £€- p-^11^ TFT(1311a Ml^l 1311c)^ ON ^Efls ^cf. 

Jl l2fS, -7H3)|Alel(l3l0a ^fl7l 1310c)»l] -B-^]5lfe p-^11 ^ TFT(1311a ^7] 1311cH] 7fl3fl 

^lEl(1313a v)H 1313c)<Hl -fi-^E)jl, «l3l(1303)S g-^Hl #^^cf. o]c>1a^ £ 241 #J1S ^sItt «l-2}. ^-o). 
o]# -tlife «13)1- -^sfl «fl^i(1314)°fl ^^-S. *3j-s]-^ ^--g- flS-S., aflAio] 

A o v 7Hl /M^^l Hl-2]- ^-o], p-^1]^ TFT^JIS. TflolE^ ^ S\^^ ii* t 1 * 3)^-1 ^P-^?J-^.S.^. S]^ 
^ ^-S- 3]s.7V ?l^isi p-*)l<i TFTS. ^ $i4. trl-sM, °-3lEl u. nflE^^^ cl^l^o] qufoi^^- 

"H. TFT ^7l]el ^]2: ^-fr^ ^ ^Hl^=°l ^7-1*1 7fl^i^ ^ ?iJl, Jl-H] o]*il ^2 «1 -§-1 ^l^^l-Tll ^Cf. ^- ^ 

AH]S] ^A]dil 1 21 ir 2<^M1 °JjEl« 1I?li 71^-S] ^-g- SlS-ofl 9J71-* ^ Xlc]-. 

-S^Ml 13 



^- ^ Vt Sl 4-8-5V^ Cfoj:*!- aV£Sll ClHVol^l- 7l]2:^ ^f SICK ol^SV ^7.> ^-^21 a)]S ^O] *J ^ olcf: U] cl 

5. ?>°il5l-; c]^l^ 7H14; Jl^-^(goggle type) ^ ^1 ill °1 ( 3) h: ^ tq^l-eflol); xj-g-*]- Mln]7flol ^(navigation) 
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.2.^.2. A 1^SS. 3-^-2- #i(compo) a]^^ £*); ^(laptop) 7H<?J-g- 

<H; 7fl<y #cj)-g- 7§m. #i):7l(o]* 3^3. oj.§- ^^7), o).§. ^j<y *j-n) f si^ ^ A134 rj 7 |* bj^ 

7F -*H^fe <£-tf Tfl^ c!m).o|^. o]e)$ v)v\o]+s\ °\}^ Si 27 ^ £ 28<H] ^A^cf. 



i 27a^ m^HlKdesktop) 7fl°]-g- ^#Ej £.t-|&]* ^^sfji, He))°J (3301 ), *M ^]<>ll-(3302), 

°1 T^r(3303) §* c)>.#El]o) (3303)^- £ 9°)) ^a]^ ^ c)u\o]+ £fe £ 8<^1 £Aj<*| ojjeJh D |) 

S^i oJj^ c]^#el]ol claHioil aj^ ^ ojc]. £ cf# 33 35.^ £ T FT* 

=r 7fl°l-g- 3*33 aqel^ £ a}-^* AV-g-sV^ ^ € - 014. 

£ 27bfe £-*fl(3311), cli^^]ol -^-^-(3312), .2.^.2. ^£(3313), -§-^ ^*1(3314), ufl E] a) (3315), 
"gtf^Hd ^--§-(3316) §■* ulcl^. 7H1&]-* ^^fbcf. c^*3|°) ^-£(3312)£ £ 9«H] c|4 

t^s) TFT* ^ 5^. h)c)^ ?HleHr ^-g- 4-§-sH $H3€ ^ 



S. 27 £*fl(3321), aIJt ?floll-(3322), 31 = ^ <ffl^(3323), ^-§-(3324), ^^(3325). t\ 
i*Efl°l(3326) §-* °l H-'M-f^ ^St Y*)* ^^^4. c^-f-elH ^-^-(3326)^ 

£ 9<Hl c)ti>o|^ £ 8<H| o«E)a. oflH^i ^\^^\°] cl u M^°fl ^ o|cf. 

a cf€- 33 3)3.^ -g- t^S] TFT* ^* 9l^. ^^^^|ol^ ^. ^-g-^H 



£ 27d^ 71^. Dfl^s. i^-s)-^ ^fl^ ^-^(iLcf DVD 4*8 ^^sfJl, ^1?! -£-*fl(3331). 

71^. pH^(DVD f-)(3332), *4 i?l*l(3333), ^^#efl°l i f-^:(a)(3334), S cf€- ^i^eflo] -^-^-(b)(3335) ^> 
# 3L«-t>4. ^il-eflol -?-^-(a)(3334)^ ^S. <^^- ^Ji« flMSRrtfl ^^4°} 4S(b)(3335) 

-& ^rS §-4 cl^# S flol5|-^.o] Aj-.g-^cf. c]^-§e||o] if ^-(3334, 3335)* £ 9°)] £7-1^1 t) a|-oj ^ 3^ 



£ 27efe €-a|(3341), ^^#eflo] ^(3342), ^^arm) ^-§-(3343)^- S^fe ^^i]]o](^)S.- 

q^l-iHloDl- c]iS*H -r-^-(3342)-gr S. 9°1] £7.]^ ^ ^h1- 0 1^ £ 8^1 £7.]^ °«E|ti ufl 

E^i °Jj^ c]^^eflo] c]o>ol^oil aj-g-^ ^ o^cf. a ^5.^ € #^2^ TFT* ^-g-SH 

£ 27ffe °)|o] ^.^1(3351). HBflU(3352). t^*3M ^(3353), 7)^.^(3354) -f-* 5L«-sl-fe 7«°1# 

Ell- ^^^-4. c]i*eflol ^.§.(3353)^. £. gofl £A|^| c)u]-o)^ 2.^. £ 8 <H1 £a]^ q«^_u nfl eej^ ^-^-2) 
°Jj^ tq^*5flo] clHH^o,] ^ 014. £ cf^- ^jaj SlsL^r ^S] TFT* ^j-g-sM 5i4. 7H 

?!-§- ^?rEl^ -S- ^-§-^ ^ 5U4. 



£ 28afe cl^seflo} 2fl ^( P anel)(2701 ), -§-4 3fl^(2702), ^ -¥-§-(2703)* .i^l-^r ^cfl-g- ^47|* 

c]^*eflol a)] ^(2701 c^-IMH clHl-o)^, EL ^\^^\ °] c^M^l ^sfl ^^S)-^ cl^l-eilol ^ 

4o]^(2704). aV^c tL«.(2705). ^ <?>Eflu}-(2709)S. ^^j^d-. ^-a}- afl ^(2702)-S- -§-*J-?l (2706). ^ 
^^1(2702), ^ AV£i£ ¥-*(2708)i2.S T-^Scf. ^^*^il«>l i f~S-(2704)€r S. 9<^] Sa1?{ cjaj-o]^ Sit- 

£ 8 oil £a]^ owe) u. nflE^^ ^-^Sl ofl^ cl^^ellol clH)-ol^o)l ^ £ €• ^-^21 T 

FT* ^i-g-SH ^ 91^. *c}l* ^21-71^ * AV-g-sM ^ SU4. 
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£ 28bfe *M& t]4°l^, 4^47fl 4-§"4 2.^2. 4«]# A ^4:a, u\]o] ^.^(3411). 3^1-31 o] 

J f-g-(3412), ^ -S-2J- ^^^1(3413, 3414)1- 5L444- cl^HfelH -^-£-(3412)^ IE 9<H1 a}-^ c]h}o| ^ £^ 

£ 8°fl £A)^ oHEju. D ||EE)A ^fij ojj^ Cl^f-^ol cqu|-o]^ol] ^-g-Sj ^ Olcf S£ cf-g- ^ aj S]sL^ -g- -g^S] T 
FT* ^-g-^Cxj ig^Sj - Olt).. A>^£L 7^ ^4°!^ ^-g- A)-g-S^ £4* 4 5i4. 



£ 28c£r °))4 4*fl(3501). c]i#5)]ol J r -£-(A)(3502), 4 44 3 (view finder) ^-£-(3503), ^-4 ^34(3504). 
qi^eflo] ^-^-(B)(3505), ^ «fl&lel(3506)» i£44^ ^44 4 C 1]4* 4 "3 44- c^^o] ^£.(3502, 3505) 

44. £ cf g- ^ 2j 3JLir -i-^S] TFT* 2)44^ ^ 514. ?H14fe 4 4^4 4-§-4 Cl ] 4^4 4 

514. 



4'?U1 3L4 



47H1 4*34 44 4 4^ s.^ £-4°fl4 Ssl4 >3$l2l 44 4*H1 444*1 344 4 514. 4 4 A H2l *d 

4 4*lfe ti^H 1 V«*l 12^1 5=44 44]* # 3}* A r -g-^ ^ ojcf. Aj-^-g uj.^ ^- o1> .a s. 7 ^ ^ 

e)ofl o^s)) 3^°. 7]# a o Vo)] cj-g. LDD n-^fl^ TFT 4 TFT* 014 ^-sfl^ ojje} h. oflee] 

^ 7]^ =-£-8: 71* 4444 4fe cl^#i5lloi cl«> 0 |^, SLfe °-»^ cl^*efloi clu>oi^i- xV-g-^ 
*r 514. 



4^3(photo mask)2l 4* -2.S.4, -"g^-fr 7|| ^1 ?1 >fl 44. ^7}SH, 4 4*34 444 44 4°) 

n _5l]^ -rpjo^ LDD ^-^-1- ^^j^-^SAi ofl^u. o|e^a( active matrix) 7 l*2l Jfr^ ^ ^ JB-a^ s-aH] 

(57) ^-7- si 
^*cr' 1. 

4£^1 ci4°l^l- ^I3:4fe a 0 v ^^l 5l«H4: 

Afl 1 A oHl ^-gl^ ^1 1 «V£;H14, ^1 2 «Vi^]oV i ^ 3 uv^aM- ^^g).^ ^-^); 

A o v 7l ^1 1 «V£.*fl4, ^1 2 wK£314, ^ ^1 3 aKE^nv j£o\) *]} 2 ^^4* ^4fe 4^1) ; 

^7} ^ 1 <£i^4°ll 51^^ ^1 1 ^^l ^1 1 ?i^-* ^^s r ai, -S-7) ^ 2 wV£.^14°ll ^1 l *S^-sl 7il 2 4^-* ^ 
Sfji, aj-71 ^1 3 «KE*1]4 ^ofl 2)1 1 ^Aj-si ^| 3 tg^z}±, C4-741; 

471 71] 1 ig^l-o} 7fl 1 71 ] ! igA o Vo} 2 ^ AV 7 | ^| ! ^ 3 D>^ 3 ( mask )S.A-l Af^-sf 

^ 471 7fl 1 «V£^14. 47l 7fl 2 4S.^14, ^ 4-71 *ll 3 HV^^m^l 7fl 1 ^all- -1-4^,' 4 s^i^si *f| 1 ^ 
^ ^.^1-* ^ A d4^ 4^1; 

471 ^1 1 ^4^1 ^1 1 ^4, 47| 4 1 ^4^1 *11 2 44, ^ 47l Tfl 1 ^4^1 A] 3 44^5--r-tH ^1 2 ^4^1 ^1 1 
4 2 ^4^1 4 2 44, ^ 7fl 2 ^4^1 ^1 3 ^^4fe 43); 

4 2 £4 ^sll- *5 r <4 47| 7H1 2 tij-isflsl-oll ^ JE^el ^1 2 ^^s].^ a 0 V 7 ] xfl 1 <=Lk£;<fl4 

^ 471 ^1 2 IkE^eHl *v s^l^si ^i 3 ^-51 ^^1-4 ^ A d4fe 4t)1s.4, 47l 7fl 2 ^-s. ^^-g- 4 

71 7fl 2 ^^-21 7fl 2 4^-4 iol^slfe, 471 7)1 2 ^ Tfl 3 ^51 4711; ^ 
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3| 3 51 ^ ^el«- -fsH, ^"71 3] 3 #513)#oll 3) 4 ^51 !-£-§- <3 ^ ^ 31 5 ^51 ^ -§- sj-^r #3]S7.-|. 

fe, #5131 c)h}.o|^ 3)2: «j}-«g. 
St 1 * 2. 

#5131 ^4°]^* 3)l£of^ #11°)] 5U<>H, 

31 1 3) 1 #513] #, 3] 2 #513] #, .5 31 3 #5131 #-g- #7)); 

A o v 7l 3] 1, 3] 2. 35 31 3 #513]#1- ^ofl 2 =§##-§- ^-^5)-^ #31; 

-^71 ^1 2 A <M1 31 1 i#7jnl-g. ^sj.^ #3|; 

31 1 Sl^ov 31 2 i^^^-i- ^sj-fe #3]; 

A oM 31 1 #513|#°1] 31 1 ^Tjj-o] ^ ! a 0 v 7 | ^ 2 #513)#ol] 7fl l <§a1-°1 ^ 2 t^, «] a}- 7 ) 

3 #513]#°fl <S^# 31 1 $#31 31 3 *d^-i- 31 1 -f-^H A o v 7l 31 1 51 *d^ * #7] 

2 si3^#-§- ^wh^ #31; 

31 1 SL^g -f-sH, ^"71 3) 1 #513] #, >a-7l 31 2 #5131 #, ^ A o V 7l 31 3 #5131 #31 # 51#<§2] t|] 1 

<8 ^^§>fe #3); 

31 2 ^2] 31 1 #^-, 31 2 7fl 2 #^-, ^ 31 2 ^£] 31 3 ^^7) ^sfl'^fl 2 3| ^ *\ el* *«H 

^3 31 1 ^ A o v al 31 1 7^-71 7fl 2 #^-, #7] 31 3 #^-§- °11^SRr #7)1; 

31 2 51^ *|b|* ^-7] 2 #51 3) #31 # 51 #*§<*] 7fl 2 ^51 !■£"§- <8«|-g- qHj*te>. <iM 31 1 #5131 # 

^ -8-71 31 2 #513l#°)l # 51#^2] Tfl 3 ^5L <i§^#-g- <8^*Hir #3]; ^ 

31 3 JEfl *M* -*7l 31 3 #5131 #3] 31 4 ^ ^ ^ 3] 5 ^ £ <S 3 -§- $ >8 *|- £• #7)1:51*], 

-*7l ^l-gr ^-7) # #nj]# Cf £#^# T^M ^ cjTfl^. ^H]^, «V£3l Cl^ol^ 7)1 ^ Hj-rt. 

^■^9-3. 

^£31 clafol^^ 3l2:sl-fe aj-^^1 Sl 0 !^^ 

7]1 1 ^<a^o v °11 ^iS. -g-em 7fl 1 HV£31ev, 31 2 ^£315]-, ^ 31 3 ^Si^eV^: ^^sffe #31; 
A o v 7l 31 1 «>513ls|- <?H] 31 2 ^"S^l- 7fl7l)A];3 7)1 l ^^o] ! ^7^1-^ #31; 

7fl 1 ig^Vo] 7fl 1 #=M- n]-^as.7i 7}-g-Sl-0] AV7| 3] 1 aiS^lSHl & £^1^2] 7fl 1 ^sl ^^-g- 

si- #31; 

A o v 7l 31 2 #5L315{- * ^V 7 | 7fl 3 #5131# ^o)] 3) 2 ^##* 7^^ 31 1 ^-$2) ^ 2 ^ 31 1 %^2\ 
31 3 ^*Kr #31; 

31 2 ^Tjj-oj 31 2 31 2 ^^Sl 31 3 #^-g- ^7j§- hi s. zizf 7 o . 7 | ^ j -^A^oq 2 ^ Aj- 7 - ( ^ 1 

7fl 3 #^-1- oH-j5^ #31; 
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a)| 2 *]eJ-» **H, ^7) *fl 2 uVS^l^Hl ^- E^i^e) afl 2 ^5L « afl 1 BVSJfl^ 

-8-71 all 2 «VE*W) ^ Ed^^l al) 3 ^-JE <3<3t-g- ^^Sf^ #7^1. ibM afl 2 <3^-& -8 

7| 2 ^^2j a]] 2 J2.ul=3H]^, afl 2 ^ all 3 <8<3 ^ #7fl; ^ 

al] 3 5H§ ^el# --S-^o), -87) afl 3 #JEaflsH] ^ 4 ^ £ «.-o. eg « ri x] ) 5 ^ £ ^^-g- ^Sj-fe #7)|JS.a], 

A o v 7l ^t-S- ^71 £ #cfl°] cfs. E^ai av 7] *)] 4 3> afl 5 #7)11- ^H|sf 

^r, #£.*)] clHH^ a)]2: « 0 »-^. 

BVisii cih>o]^-i- ^sKr ^ofl sa<H^, 

all 1 ^<?!# -8°)1 all 1 ^E^, afl 2 »i£^| D -l, ^ all 3 #E.a]]s}-i- #7)1; 

A <M al] l sj-E^lsV, -8-71 all 2 ^ -8" 7) afl 3 #Eaj| sHHl ;*)) 2 ^^sv^- *§^*Hir #7fl; 

afl 2 ^SHHI a)) 1 ta^gvf ^^sffe #7)1; 
-8-71 afl l E^nv^ofl all 2 E^^sv* ^ -8 #7)); 

8-7] afl 1 #:E*HsH] "d^St afl 1 afl l tg^^M al) 1 -f-*^ #7l afl 1 E^ej- 

iJ-71 afl 2 E^^M: <HWRr #7)1; 

afl -f-sl-al, -871 afl 1 %-$9) 1 dJ-a-hs.^ A>-g-«H ^ v 7l al) 1 aVEafleHl *V E^Sl x ,| l 

t!tE *** ^^§>fe #7)1; 

•8-7] *fl 2 «VS.^1B1- ^ -871 afl 3 #E*fl# $H afl 1 %^<>\ 4 2 aj.^ ^ afl 1 ^^S] 2fl 3 ^Sfl afl 

2 °fl*J ^el# #7l afl 1 E*l^# ^ -8-71 afl 2 JE^-^-fr <4|fl*|-fc #7)1; 

all 2 ^^"21 *fl 2 *fl 2 ^ A o V Sl afl 3 #^-g- ^«fl afl 3 °fl *J *1 B)» -f-Sj-oj afl 1 i^J-sl afl 2 3 

^ ^ ^7l afl 1 <g#aj *fl 3 #7)1; 

afl 2 E^ ^Hl» -8-71 afl 2 «KE*1W1 S.^i^2l ^fl 2 ^E <^^# ^^sfjl, >^7] afl 1 uj-J^fle}- 

^ -8-71 all 2 «V5Laflo}-ofl ^ E^d^Sl ^fl 3 ^S- ^^S>fe #7)1; ^ 

afl 3 £^ ^B)# f-sH, -8- 7 | ^fl 3 HV^^oVo,] ^ 4 ^ £ 1-^1- ^ *fl 5 ^^sl-fe #7)1 S^, 

^87] -871 $ #tfltl #€- S.^d^^T A 87l all 4 ^ afl 5 ^'1$! cv^)^ ^u|sl- 

fe-. #E.A)1 clufoli ^fli «8^. 

^^*8 5. 

all 2 *<H) Si<H-H . ^87l afl l E,^^^ Ta, W, Ti, H MoS. ZLf-o)|A^| ^aj^ EE^ o)aV^ ^^§4 

-871 afl 2 E#^5|-& Ta, W, Ti, ^ MoS ^-^^ ^f-ofl-*! ^d^€ *>M" £fe 3. o^S} #i#l- i«-s>fe ^^.S. 

^ 8 Si fe-, «>Eafl Cl Hj-Ol i 7fl2: . 

all 3 *J-°11 9X a \M, -871 afl 1 .si^o^ Ta W Ti MoS ^2.^^ afol|Al Aiej^ sV# £fe 3. o|-8£) ^rfcl-^ 

^4i2i ^-^-i-s. ^-8=1^.. 
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X| 2 S^BJ-* Ta, W, Ti, ^ MoS. ^€ af«l|^ a}h»^ «j.q. £ ^ zl o|>£o] ^^.a. ^-=o.'s. ^ 

7. 

^1 4 *<H] 5U°H. A o v 7] Xl 1 S.Si'S^ Ta, W, Ti, ^ MoS. ^ S ;2l-otH -iiaj^l §m cc^ n o]a}-oj -y^s-^ 
-&7] a(| 2 Icg^-fr Ta, W, Ti, ^ MoS. ^« ZLf-<>lM aJeh^) §J-uf SE^ a °|a}.o] | iS | i*}-^ th^ilS 



*)1 2 ^<>\] Sl^H. X] 2 S-^^-S- -^^1^* ^3. ithsf^r evo] cjn>o|i xli 

4 3 5U°H, A o v 7) Xl- 2 iE^^ev* ^Hl€-i: ^5. «hE.'*l] claj-o]^ xlS « c v« . 

^n 1 ^ 10. 



^T 1 * 12. . 
^T 1 * 13. 

4 *cHl -#7] XI 2 S.*!^^ ^ D 1^- 0 1M- t 1 ^* tS. i^-5>fe *ll2 

^*J- 14. 

^1 1 *oHl 5U°H. «V£*|'c]«H^fe H|cq5. ?Hlef, ^Hl^, (goggle type) c|^*3M. x|~§.*} 

m «1 7JM ^(navigation) -M^, j2.c}.2. T-fl^ ^aH^, =g t( laptop) ^-rf^, 7fl<a #a|, ^cfl-g- ^ M. ^iM, 

^t 1 * 15. 

X] 2 sa<H-H. ^"71 hVHS)1 t|uH^ ?H1^, (goggle type) q^^o], *Hf *1 
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